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ABSTRACT
The Efficacy of Level of Adjunct Questions
over Time by Discourse Type
by
Ying Zhang, Doctor of Philosophy
Utah State University, 1993

Major Professor :
Dr . Lani M. Van Dusen
Department:
Psychology
The potential differential effects of discourse type on the study of adjunct
question efficacy were examined. The interaction among discourse type,
question level, and time of test was investigated as reflected by readers'
intentional and incidental learning outcomes. Eighty-four undergraduate
students enrolled in an introductory psychology course were randomly assigned
to four experimental conditions: (a) texts with low-order questions, (b) texts with
high-order questions, (c) texts with both low- and high-order questions , and (d)
texts with no questions. Each subject read both the narrative text and the
expository text. The dependent measure was composed of five subscales of the
criterion test, focusing on the relation between levels of questions and levels of
importance in the queried information . Immediate and seven-day delayed
testing results were examined using multivariate analysis of variance repeated
measures, simple main effects analysis, Newman-Keuls multiple comparison,
and paired ! tests.

ix
Adjunct questions were found to be more facilitative for comprehending
the expository text than for the narrative text at the college level. An interaction
among discourse type, question level, and time of test was found. The effects
elicited by low-order questions increased over time in the expository text, but
declined rapidly in the narrative text, whereas effects induced by high-order
questions remained stable in the narrative text, but declined significantly in the
expository text over time. In addition, intentional learning was less susceptible
to the time effect than incidental learning for both types of text . On most
measure s, subjects provided with low-order questions outperformed those
provided with high-order questions . The study suggests that the differential
effects of adjunct questions might be a function of the combined force of
discourse type, question level, and time of test; further research is needed to
explore the relative efficacy of adjunct questions of different levels.
(148 pages)

CHAPTER I
STATEMENT OF PURPOSE
Questions have long been recognized by educators as an indispensable
technique in teaching reading comprehension (Anderson & Biddle, 1975; Dillon,
1982; Durkin, 1981). Since Rothkopf's pioneering study (1966), researchers have
repeatedly shown that, on the whole, adjunct questions (test-like questions
interspersed throughout a text contiguous to the relevant materials) modified
reading behaviors and positively influenced students' comprehension strategies.
It is not uncommon to find adjunct questions inserted at various places in many

textbooks.
However, conflicting results abound in the field . Some of these studies
have shown that adjunct questions might not increase learning, and on occasion
have even inhibited learning (Andre, Mueller, Womack, Smid, & Tuttle, 1980;
Leonard & Lowery, 1984; Spires & Schmelzer, 1990). Many variables have been
studied such as placement, level, and relevance of questions. Still, contradictory
findings have continuously been reported (see review by Andre, 1987; Hamaker,
1986; Hamilton, 1985) and currently it is unclear as to the conditions in which
adjunct questions would bring about maximum beneficial effects on learning.
This problem might stem from the fact that research has focused
exclusively on adjunct questions. It might be possible that expanding the focus
of research to other elements of the reading situation besides adjunct questions
would provide less contradictory explanations of the influence of the questions.
One element that has been ignored by much of the previous research is the
nature of the reading materials. Numerous studies have shown that discourse
types, particularly narrative and expository texts, induce different patterns of
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textual processing (Graesser, 1981; Loman & Mayer, 1983; Meyer, Brandt, &
Bluth, 1980). The material appropriate processing approach proposed by
McDaniel and Einstein (1989) suggests that different discourse types encourage
different cognitive processes, and therefore optimal learning occurs when
instructional strategies are manipulated in accordance with text features .
A review of the literature indicated that in contrast to the unwieldy body
of adjunct question research, extremely few studies have ever examined adjunct
question effectiveness across discourse type . Furthermore, these studies
contained methodological flaws , including restriction of the study to (a) the
effects of verbatim questions in relation to different discourse types, and (b)
those of immediate tests as a measure of adjunct question effects . In other
words, to date, no study has been conducted to manipulate simultaneously (a)
the discourse type variable, and (b) the question level variable at different test
times. It might be possible that adjunct questions contribute differently
depending upon the type of texts and the level of questions. Thus, previous
contradictory results might be explained in terms of processing differences due
to reading materials and the interaction of the materials and question levels,
rather than attributed to inconclusive evidence of the effects of adjunct questions.
The purpose of this study was to investigate the possible differential
effects of adjunct questions induced by text materials, levels of adjunct questions,
and time of test in the learning of adult readers. Furthermore, if such
interactions were found to exist, the specific characteristics of text genres
associated with the effects of adjunct questions would be examined. Finally,
based on the results of this study, an effort would be made to account for past
research findings .
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CHAPTER II
REVIEW OF THE LITERATURE
In this chapter, four topics will be discussed. First, general terminology

used in research on adjunct questions will be defined. Second, a brief description
of research on adjunct questions will be given together with an account of the
variables often discussed. Third, differences across discourse types will be
presented as well as a model explaining the importance of matching instructional
strategies to the type of discourse . Fourth, the strengths and weaknesses of the
studies that have investigated the effects of adjunct questions on comprehension
and retention with materials of different genres will be discussed. Finally, a
summary of the conclusions that can be drawn from the literature will be
provided .
Defining Adjunct Questions
Adjunct questions are test-like questions that are juxtaposed at various
strategic points in prose as a technique to influence what is learned from a text.
The underlying assumption for using adjunct questions is that the way students
process a text, which is believed to be the most important determinant of the
learning outcome, can be directed and manipulated by instructional hints
appended to the text (Rothkopf, 1966).
In a typical experiment on adjunct questions, subjects read texts with

some adjunct questions put either immediately before (pre-questions) or after
(post-questions)

the relevant material. Two kinds of criterion questions have

then been used to test the relevance of adjunct questions. The first are repeated
test questions identical to adjunct questions inserted in the text. These are also
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called old questions, relevant questions, or intentional questions (Anderson &
Biddle, 1975). The second kind of criterion questions are new questions, also
called unrelated questions (Hamaker, 1986) or incidental questions (Anderson &
Biddle, 1975) which do not appear during the acquisition phase . The terms

repeated and new questions are used in the present study as they seem favored
by most researchers . If learning increases as measured by intentional questions
(repeated questions), then the adjunct questions are reported to produce

"intentional learning"and therefore have a direct effect on learning (Anderson &
Biddle , 1975). If learning increases as measured by incidental questions (new
ques tions), then adjunct questions are said to have induced an "incidental

learning"and have a "mathemagenic" effect (Rothkopf, 1965) or an "indirect
effect" (Anderson & Biddle, 1975).
The finding of enhanced intentional learning induced by adjunct
questions has important practical implications for educators . If key points in the
texts are considered strategic to the comprehension of the whole text, devising
adjunct questions related to these points will then influence and enhance
comprehension and retention of the particular content. Many studies have
found such direct effects (Hamaker, 1986; Rickards, 1979). Anderson and Biddle
(1975) reported an effect size for intentional learning of .132 and in Hamaker's
(1986) review a direct effect of .15 was reported for studies conducted after 1975.
This support for a strong positive direct effect perhaps explains the wide
acceptance of adjunct questions in textbook design.
Some researchers have asserted that it is the incidental learning induced
by adjunct questions that has the greatest impact on learning (Anderson &
Biddle, 1975; Rickards, 1979; Rothkopf, 1966). Adjunct questions as an
instructional aid are assumed to change the students' behavior during reading,
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alter encoding processes, and therefore enhance general comprehension of
written texts. In this sense, effects produced by adjunct questions have
spreading or transfer effects. It is this transfer or indirect effect produced by
adjunct questions that many researchers have investigated (Boker, 1974; Ellis,
Wulfeck, Konoske, & Montague, 1986; Rothkopf, 1966).
Research on Adjunct Questions
Brief History and Early Studies
The study of questions as an instructional device has a long history. At
the turn of the century, many attempts were made to test the facilitating effects
of questions in the teaching of reading comprehension (see review by
Wiesendanger, Birlem, & Wollenberg, 1982-83). In the 1950s and 1960s, several
other studies (Bloomer & Heitzman, 1965;Christensen & Stordahl, 1955;
Henderson, 1964; Shores, 1960) on adjunct questions were conducted.
However, Rothkopf is often credited as the driving force for the
subsequent flourish of the field. His emphasis on incidental learning due to
adjunct questions is perhaps what distinguished his work from early studies. In
his seminal experiment (1966), Rothkopf designed the posttest so that some of
the questions were identical to the adjunct questions (intended to measure
intentional learning, or direct effect), while others were new and focused on
different content (intended to measure incidental learning, or indirect effect). He
found that, when the criterion questions were the same as the adjunct questions,
subjects in the experimental conditions outperformed those in the control
conditions, regardless of question position; but when the criterion questions
differed from the adjunct questions, only subjects in the post-question groups
did significantly better than those in the control group (12< .01). The implication
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was that different question placement might differentially induce intentional and
incidental learning. This experiment oriented researchers' attention to the
difference in the types of learning outcomes induced by adjunct questions.
This focus on the direct and indirect effects of adjunct questions has
colored the subsequent heated debate on question placement that continues
today (Pressley, Tanenbaum, McDaniel, & Woad, 1990; Rowe, 1986). It now
seems to be a well-established fact that in terms of intentional learning, both preand post-questions have positive direct effects on comprehension when
compared to control conditions (see review by Anderson & Biddle,1975; Faw &
Waller, 1976; Hamaker, 1986). However, as regards to the incidental learning,
the issue is far from resolved. Some studies have shown that only post-questions
induced incidental learning in students (Frase, 1967; Rothkopf & Bisbicos, 1967;
Sagaria & Di Vesta, 1978; Swenson & Kulhavy, 1974). Other researchers have
found contradictory results indicating that post-questions did not necessarily
produce better performance (Hamaker, 1986; Markle & Capie, 1976; Morasky &
Willcox, 1970; Rothkopf & Bisbicos, 1967). In some cases, students aided by postquestions performed less well than the control groups (Leonard, 1987; Pressley et
al., 1990; Rickards, 1979;Wilhite, 1986).
In summary, the dominant variable in earlier studies is the question of
placement, but the results are often equivocal as to the relative strength of
incidental learning thus produced.
Question Characteristics
As the general trend in psychology moved away from behavioristic
theories to cognitive theories (Rickards & Denner, 1978), researchers began to
pay more attention to the mental processes involved in learning than to the
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simple stimulus-response association typical of the question placement issue.
Gradually, the issue of question level replaced that of question position and
became the most discussed and most controversial problem in the research
literature .
Conventionally, questions have been classified as high-order or low-order.
Cutting across these classifications are two further axes of categorization . First,
questions have been defined in terms of the levels of comprehension necessary to
answer them. Thus, high-order questions refer to those above the knowledge
level of the Bloom taxonomy (Bloom, Engelhart, Furst , Hill, & Krathwohl, 1956),
and to text implicit and script implicit questions of the Pearson and Johnson
taxonomy (1978). Low-order questions refer to knowledge questions of Bloom's
taxonomy, and text explicit questions of Pearson and Johnson's taxonomy
(Andre & Thieman, 1988; Petersen, Glover, & Ronning, 1980). Second, questions
have been classified according to the thematic importance of the queried content .
According to this scheme, high-order questions focus on sentences that are most
crucial to the theme (superordinate information), and low-order questions focus
on sentences less important to the theme (subordinate information) (Andre, 1987;
Pressley et al., 1990;Wixson, 1984).
Researchers (Andre, 1979; Felker & Dapra, 1975; Rickards & Di Vesta,
1974) have contended that different levels of questions may tap different
cognitive resources and trigger cognitive processes leading to different results in
reading comprehension. Andre (1979), for instance, contrasted low- and highorder questions. He observed that while the former purportedly involved less
complex cognitive processing, the cognitive processing of the latter was more
complex and, accordingly, questions of the high-order type could lead to better
learning outcomes . Wilhite (1983) also speculated that high-order questions
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hduced a greater semantic overlap between the questions and related passages
han low-order questions, and therefore were more successful at directing
ieaders' attention to related information .
Some theorists (Felker & Dapra, 1975; Fetler, 1979; Hunkins, 1969;
lickards, 1976; Watts & Anderson, 1971) have suggested that textbooks should
cnly include adjunct questions tapping information on high cognitive levels. The
heoretical framework that supports the superiority of high-order questions is
he level-of-processing theory (Craik & Lockhart, 1972). It is contended that the
ceeper the information is processed, the better the comprehension of that
naterial will be. Meaningful, conceptual questions are believed to enable
r!aders to elaborate on the presented information, organize materials more
efectively, and leave more distinct and more permanent traces for later retrieval.
Many studies have found the advantage of supplying subjects with highcrder adjunct questions . For instance, in Hunkin's (1969) study, subjects who
r~ceived high-order adjunct questions not only achieved superior learning of
neaningful content as compared to those who received low-order adjunct
cµestions, but they also exhibited no decrement on the learning of memoryo-iented materials. In other words, high-order adjunct questions had cross-level
e"fectspromoting learning at both conceptual and factual levels.
In addition, some studies have demonstrated that high-order adjunct

q1estions exerted superior effects on both intentional and incidental learning, as
compared to low-order adjunct questions (Rickards & Di Vesta, 1974). In the
Piedman and Rickards (1981) study, for instance, questions were so designed
tlat a pair of high- and low-order questions focused on the same target sentence
hgh in the textual hierarchy but differed in the cognitive processes required for
ruswers. They found that, on all the dependent measures, the group given high-
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order adjunct questions during the acquisition phase obtained higher scores than
the group provided with low-order adjunct questions during the study time.
Moreover, this facilitative effect of high-order questions was demonstrable in
terms of both intentional and incidental learning.
Hamaker (1986), in his meta-analysis of adjunct question effects, also
found superiority of high-order adjunct questions . He concluded that, in terms
of intentional learning, both high- and low-order adjunct questions were
facilitative . However, in terms of incidental learning, the effects of high-order
adjunc t questions we re found to be significant , while the effects of factual
adjunct questions were positive, but not significantly so.
On the other hand, other experiments (Allen, 1970; Andre et al., 1980;
Bing, 1982; Hamilton, 1986; Rickards, 1976) have shown that students given highorder questions performed less well than those given low-order questions . In a
series of experiments conducted by Andre et al. (1980), for instance, the
contradictory results of adjunct questions in terms of question levels were
specifically addressed. It was found that low-order question groups
outperformed high-order question groups on the dependent measure of loworder questions. Moreover, when the repeated high-order questions were on the
posttests, the low-question group did as well as the high-question group
(Experiment4), or even outperformed the high-question group (Experiment 3).
When the posttest questions were of high-order, which were new to both the low
group and the high group, there was no difference in performance between the
two groups (Experiment 7). In short, low-order adjunct questions seemed to be
superior to high-order adjunct questions with respect to both intentional and
incidental learning.
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Bing's (1982) study also suggested to the effectiveness of low-order
adjunct questions. Subjects were given either rote-memory questions, conceptual
questions, or no questions. The criterion test was composed of two parts: rote
learning level questions and conceptual learning level questions. Scores from the
rote learning group were significantly higher than those from either the
conceptual learning question group or the control group. The same result was
observed by Rickards (1976). Evidence from these studies has cast doubts on the
effectiveness of high-order adjunct questions.
Several more recent studies have also produced contradictory results
(Mouton & Reigeluth, 1987; Robershotte, 1990; Schloss, Sindelar, Cartwright, &
Schloss, 1987-88). Rodriguez (1991) compared the effectiveness of three kinds of
high-order adjunct questions: (a) context activated questions that required
connections with prior knowledge for answers, (b) expectancy clarification
questions that required description of instructional intent for answers, and (c)
cognitive questions that required paraphrasing of the subject matter. Results
showed that, contrary to predictions, none of the three experimental groups
achieved higher scores than a control group that did not encounter questions
during reading. This surprising finding prompted the researcher to state that
more studies should be conducted to clarify the effects of adjunct questions of
different levels.
Evidence from other studies has shown that question levels and learning
outcome effects may interact. Mouton and Reigeluth (1987), for instance,
investigated the relative effectiveness of high- and low-order adjunct questions
in self-instruction and long-distance education for high school students. They
found that, on the low-level posttest questions, the low group and the high
group did not differ in performance. On the high-order questions, the low group
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outperformed the high group, though not significantly so. It thus seemed that
high-order adjunct questions were not superior to low-order adjunct questions
on either intentional learning or incidental learning. Similar results led Andre
(1987) to the conclusion that for the learning of factual information Oow level),
both high- and low-order adjunct questions demonstrated facilitative effects;
however, on the learning of high-level information, question level and learning
outcome type showed such a variety of interactions that clear interpretation was
not feasible.
With such wide diversity existing in the field, it is impossible to draw
definite conclusions in terms of the relative effectiveness of adjunct questions of
different levels (Lindner & Rickards, 1985; Mouton & Reigeluth, 1987). Many
researchers have emphasized the need to explore and to understand other
mediating variables that may contribute to the differential effects of adjunct
questions (Andre, 1979; Carrier & Fautsch-Patridge, 1981).
Time of Test
Another variable that has been investigated is time of test. In educational
settings, though immediate results of instructional aids are important, it is the
long-term effects that are most valued (Balajthy, 1986). The knowledge of
whether an instructional strategy can withstand the erosive power of time or
whether it will succumb to its force is very important for the educators and
researchers in their effort to evaluate, improve, and implement that strategy.
Time of test as a variable has been examined in relation to other variables and, as
in the research on high-vs. low-order questions, the resulting evidence seems
ambiguous.
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The first issue concerns the interaction between time of test and question
relevance. Since intentional learning results from using the same questions in
both the acquisition phase and the testing phase and while incidental learning is
produced through the spreading activity of questions, it has been speculated that
people learning in these two modes exhibit different rates of forgetting. Some
researchers suggest that incidental learning may be less susceptible to memory
decay (Robershotte, 1990; Rothkopf, 1966; Woods & Bernard, 1987; Yasutake,
1974).
This assumption has been supported in some experiments. For instance,
Yasutake (1974) conducted a test of the differential rate of decline in learning
outcome produced by adjunct questions over a period of 10 days. He reported
that intentional learning was not affected by time and remained stable from an
immediate test to a delayed test, but the retention of knowledge gained from
incidental learning increased significantly over time . The same result was
reported in the Woods and Bernard study (1987) where elder adults' intentional
learning declined over time but incidental learning improved over the same
period, though not significantly so.
Other studies have come to the contrary conclusion. According to other
work, the time of testing does not interact with learning outcomes. Swenson and
Kulhavy (1974), who employed testing time as an independent variable in
investigating the differential decline rate of learning outcomes, found that scores
for both repeated questions and new questions were higher on an immediate test
than on a delayed test. That is, time affected the intentional and incidental
learning effects produced by adjunct questions to the same extent. Similar
findings were reported by Boker (1974) and Hiller (1974). In their studies, no
interaction between time and question relevance was discernable, and on both
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testing occasions the treatment groups provided with adjunct questions
outperformed a control group that did not receive questions. The scores from all
the groups fell significantly over time.
The second issue concerns the potential interaction between question level
and time of test. It has been hypothesized that the time elapsed between
studying and testing may affect the effectiveness of high- and low-order adjunct
questions differentially. Rickards (1976), for instance, designed an experiment in
which question level and testing time were manipulated. He found that on the
immediate test only students provided with verbatim post-questions learned
more than those in the control conditions. Yet on the delayed test, only subjects
provided with conceptual pre-questions outperformed those in the control
conditions. Robershotte's (1990) study also showed a heightened effect of factual
adjunct questions on an immediate test. But on a delayed test, scores for highorder questions showed less fluctuation than scores for factual items . In short,
low-order adjunct questions were shown to be more susceptible to memory
decay than high-order adjunct questions.
Andre (1990) speculated that high-order adjunct questions that were
intended to build up networks among ideas and to create more associative
retrieval paths might in fact require more time to manifest their effects than
factual questions, which only created simple connections between ideas.
Experimental results did seem to support this speculation (Andre, 1990; Andre &
Thieman, 1988). When tested after a two-day delay, the high-question group
consistently outperformed both the low-question group and the control group
(Andre, 1990). Thus, retention of information as a direct result of high-order
questions increased over time.
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However, a study conducted by Legenstein (1989) seemed to challenge
Andre's findings. Legenstein created three experimental conditions: a lowquestion group, a high-question group, and a control group. As in Andre's
(1990) study, subjects were tested after a 2-day interval. She found that on the
intentional learning measure, the high-question group obtained the highest
scores. Moreover, this facilitative direct effect induced by high-order adjunct
questions remained constant over time . However, on the incidental learning
measure, testing the transfer effects of questions, the control group showed
superior performance compared to either the high-question group or the low question group on both an immediate and a delayed tests . In other words, the
latent effect of high-order adjunct questions demonstrated by Andre's studies
seemed to be restricted to the intentional learning only.
Several hypotheses have been proposed as plausible explanations for the
differential effects of testing time. It has been suggested that factual associates
characteristic of low-order questions may be easily forgotten (Anderson & Faust,
1974), and memory structures formed by high- and low-order questions may
react to time effects differently (Andre, 1979;Watts & Anderson, 1971).
Researchers have also suggested that immediate and delayed tests actually
measure different cognitive processes. Immediate tests reflect the outcomes of
learning processes (Leonard & Lowery, 1984), whereas delayed tests represent a
measure of retention plus understanding of the materials. However, in none of
the studies reviewed has the difference in students' performance on the
immediate and delayed tests been investigated when both text materials and
question levels are manipulated .
In conclusion, time of test as a separate variable has been examined in
relation to question level and learning outcomes, and results are marked by
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much diversity and inconsistency. Such equivocal findings are characteristic of
current adjunct question research and suggest that the manipulation of those
variables exclusively related to the question features may not clarify the
conditions under which adjunct questions can be expected to produce maximum
positive effects on students' learning . An expansion of the research scope to
other variables is needed.
Awareness of Text Variable Effects
One variable that may have an impact on the effects of adjunct questions
but that has received little attention is the text materials used . True to the
general practice of research in educational and psychological fields of the 1970s,
researchers in adjunct question studies concentrated on the instructional
techniques, largely neglecting the potential of the reading materials as an
important variable (Meyer, 1977; Meyer & Rice, 1984). However, over the years,
some researchers have become aware of this possibility and proposed that text
materials should be examined as an important determining variable in the study
of adjunct question efficacy (Andre, 1979; Carrier & Fautsch-Patridge, 1981).
Frase's (1973) experiment on the effect of text organization was perhaps
the first attempt at investigating the interaction between the characteristics of
text and adjunct questions. Two passages were constructed with identical
content but different rhetorical structures. In one passage, objects were
described in succession (NO). In another passage, objects were described in
terms of attributes (AO). Results showed that on intentional learning the two
groups did not differ (NO: M = 55% correct, AO: M = 56% correct). But on
incidental learning the NO group recalled significantly more than the AO group
(NO: M = 45%, AO: M = 29%). A significant interaction was also found between
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passage organization and recall type,

E (1, 40) = 13.21, R < .001.

These findings

suggested that textual properties of the reading materials might interact with
adjunct questions and differentially affect levels of learning.
Hiller (1974) also suspected that the difficulty levels of the reading
materials might confound the results of adjunct question studies in some way,
and he specifically tested this assumption in a time-of-test framework. Two
factors were manipulated in his experiment: (a) text difficulty level, and (b)
question difficulty level. He found a significant text effect, E (2, 66) = 6.86, R <
.01, and also a tendency toward an interaction between text difficulty and
question difficulty, E._(2,321) = 2.78, R < .06. The time main effect was also
significant. On both immediate and delayed tests, students in the moderately
difficult text group outperformed those in either the very difficult group or the
average difficult group . The findings suggested that certain characteristics of the
reading materials might mediate the results obtained in adjunct question studies.
Later, the influence of text factors was discussed by Spring, Sassenrath,
and Ketellapper (1986) in an ecologically valid setting. The experimental
material they used was a biology course textbook that students had free access to
throughout the experiment. Half of the students were given adjunct questions in
the first part of the semester; the other half received adjunct questions only in the
second part of the semester. Results showed that students in the experimental
condition scored higher than those in the control condition on both new and old
as well as high- and low-order questions (R< .02 on all measures). Such optimal
results were somewhat surprising, as it was commonly believed that adjunct
question effects would wash out in less tightly controlled experiments. This
significant effect of adjunct questions was attributed by the authors to text
properties such as density of information and degree of interrelatedness of
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concepts which might serve as favorable conditions for the manifestation of
adjunct question effect. The same explanation was offered by Leonard and
Lowery (1984) in an attempt to account for similarly unexpected results from
their experiment. What these studies reveal is that researchers and practitioners
began to perceive the importance of textual features as an independent factor
that might in some way account for the differential effects of adjunct questions.
Van Dam, Kok, and Brinkerink-Carlier 's (1985) study addressed the
problem from another angle. They divided text idea units into even or odd
numbers and then enriched each of the units until the text was expanded to twice
its original length. By doing so, they created two levels of the text: (a) odd vs .
even number of scenes, and (b) embellished vs . plain texts. Results showed that
embellishment of the text and the adjunct pre-question technique had additive
effects if used for the same scenes, but were effective only on the closely related
information if used for different scenes. The most intriguing finding of their two
experiments was that even-numbered scenes were consistently recalled more
than odd-numbered scenes regardless of variation in text presentation. The
authors suggested that this difference was due to extraneous variables
characteristic of the prose. Based on this assumption, they argued that
comprehending and recalling a text depended on the "total composite of forces"
(p. 218) that determined the outcome of learning. It thus followed that the study
of adjunct questions should take into consideration the text feature as an
independent variable itself.
These studies and others (Andre, 1979;Winne, 1979; Ellis et al., 1986;
Rowe, 1986) reflect an increasing awareness that the text variable merits
investigation in its own right. But as shown above, most of the studies on text
effects are confined to the investigation of only one type of discourse, either
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narrative or expository, resulting in constrained generalizability of their findings.
Little research has been carried out to compare the effectiveness of adjunct
questions across discourse types.
In summary, studies on variables such as question level, learning outcome

type, and time of test often yield inconsistent results. An additional variable that
may interact with questions is the nature of the text material. A few studies have
shown that text structures may confound the results of adjunct question studies,
but the influence of different discourse types in terms of adjunct question effects
has seldom been investigated .
Research on Discourse Types
and Reading Strategies
Difference between Narrative
and Expository Texts
One of the most important findings in recent studies on comprehension is
that different types of discourse require different kinds of cognitive processes in
reading. Narrative and expository passages are the most common discourse
types encountered by students. It is intuitively felt and experimentally confirmed
that students consider narrative passages more interesting and easier to
understand than expository passages (Bower & Clark, 1969; Femald,1987;
Graesser, Hauft-Smith, Cohen, & Pyles, 1980), even if both kinds of texts have
identical topics, similar content coverage, and the same "new" words
(Cunningham & Gall, 1990). Since the 1980s, much research has been conducted
to identify and explain the differences between these two major discourse types.
The foremost difference between narrative and expository texts is that the
two types of text serve essentially different purposes . Narrative texts are used
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mainly to entertain readers by depicting real or fictitious characters engaged in
ordinary yet somewhat unexpected activities. Expository texts, on the other
hand, are used mainly for the purpose of presenting the readers with new
information, new ideas, and new principles (Beck & McKeown, 1989; Black, 1985;
Brewer, 1980).
Their respective purposes determine that narrative and expository texts
differ in the organizational scheme of the content. Narrative texts describe the
plans, actions, and desires of characters that lead to the unfolding of plots, and
finally to the solution of problems. As in real life, these actions and events
happen chronologically . Surface presentation may vary considerably, but the
underlying structure invariably follows the same pattern . Such causal and
temporal organization contributes much to the coherence of narrative texts and
makes them easy to process (Bower & Morrow, 1990; Fletcher & Bloom, 1988;
Kent, 1984; Zelinski & Gilewski, 1988).
Expository texts, on the other hand, describe properties of static objects or
events (Petros, Bentz, Hammes, & Zehr, 1990), explain and clarify ideas and
principles usually connected through logical or abstract links (Brewer, 1980;
Kent, 1984). These static objects or events demand extensive cognitive resources
to comprehend. Brewer (1980) compared narrative texts to motion pictures, and
expository texts to a particular, logical notation that was hard to comprehend.
Unlike narrative texts with tightly organized time sequences, expository texts are
often organized in many different ways such as induction, classification,
comparison (Brewer, 1980), causation, solution, generalization (Meyer, 1977), and
so forth. The diversity in the organizational schemes coupled with high quality
of abstraction (Taylor & Beach, 1984) makes expository texts more difficult to
process than narrative texts.
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Another important difference between narrative and expository texts
concerns the amount of prior knowledge students inevitably bring to the
learning situation. Students encounter narrative writing quite early in life
through reading novels at home or through basal reading materials at school.
These same readers encounter expository writing only later via upper-grade
textbooks. In other words, there is a developmental difference in students'
awareness of text structure (Graesser, 1981; Irwin, 1986). Students' familiarity
with the narrative text structures also results from the fact that narrative texts
have only one unique structure--causal chain (Beck & McKeown , 1989), which
may even be universal across cultures (Mandler, Scribner, Cole, & DeForest,
1980; van Dijk & Kintsch, 1983).
Unfortunately, this is not the case with expository texts which are
characterized by diverse structures neither unique to the genre nor typical of any
expository subtexts (Beck & McKeown, 1989). Meyer et al. (1980) found that,
even at the high school level, only a small proportion of students has mastered
the organizational patterns in expository writings. It has also been demonstrated
that understanding and following the authors' organizational structure greatly
increases readers' retention and comprehension ability (Cook & Mayer, 1988;
Guthrie, 1981; Loman & Mayer, 1983;Meyer & Rice, 1984). Thus, familiarity
with narrative texts may facilitate readers' understanding considerably.
Conversely, lack of adequate prior knowledge with expository texts may
handicap readers in learning to the same extent .
Differences in prior knowledge are not confined to the text structure only.
These differences also involve students' familiarity with the different contents of
the text. Events depicted in narrative texts have much overlap with everyday life
experiences, and may quickly activate pertinent content schemata. The term
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"schemata" is used here as stereotyped knowledge structures that vary in their
level of abstraction, have variables, and can embed to form networks (Rumelhart
& Ortony, 1977). Schemata are mental representations of certain actions or

scenes prearranged in some way to organize information in short-term memory
(STM). In this respect, prior knowledge about the world helps readers of
narrative texts form a framework that integrates and establishes connections
among isolated pieces of information .
Expository texts, however , explicate new principles or ideas that usually
do not correspond to a reader's existing schemata (Loman & Mayer, 1983). This
failure to locate existing schemata in long-term memory (I.MT) forces the reader
to make inferences about the passage (Kintsch & van Dijk, 1978) or, if that fails,
to try to create a new text schema. As such heavy demands are imposed on
readers' cognitive resources for understanding expository texts, the processes
become less effective than those used for narrative texts. Therefore, differences
in readers' prior knowledge about content areas may also contribute to the
differences in acquisition and retention across discourse types.
Much effort has been expended to investigate possible differences in online processing of texts of different discourse types. Several studies have focused
on selective attention strategies. Research has shown that more attention is used
and more cognitive capacity is filled in reading narrative texts than in reading
expository texts of compatible difficulty (T. H. Anderson, 1980; Chang, 1983;
Graesser, 1981). In Britton, Graesser, Glynn, Hamilton, and Perland's (1983)
study, subjects were asked to respond to signals while reading either narrative or
expository texts. Reaction time was used as a dependent variable. In all six
experiments, uniform results were obtained: Reaction time for narrative texts
was longer than that for expository texts. The implication of these findings is
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that attention is allocated flexibly in accordance with the materials to be
comprehended. As less attention is allocated to the expository texts, reading is
easily disrupted, the person is easily distracted, and less comprehension occurs .
Many researchers have also reported that students employ different
processing strategies for narrative and expository texts. It appears that, for texts
of different discourse types, readers automatically adjust their attention points
and focus on text features differently. Thorndyke (1977) suggested that when a
text had a recognizable structure readers tended to forget details, whereas for
loosely organized structures, readers tended to remember surface information.
Some researchers have reported that readers often forget or ignore details for
stories (Modigliani, Rea, & Hedges, 1988; Nicholson & Islach, 1981). It has also
been found that while summarizing stories , readers recall more superordinate
information central to the organization of the texts, and omit subordinate
information peripheral to the textual organization (Wilhite, 1983). Yet in a study
conducted by Wixson (1984), readers of expository texts remembered the least
important information more than the most important information . Similar
findings were reported by Baumann (1981), Dunn, Mathews, and Bieger (1979),
Hiebert, Englert, and Brennan (1983),Johnson (1973), and Taylor (1980),
suggesting that readers' learning strategies may be a function of the nature of the
reading materials.
Experiments conducted by Olson, Mack, and Duffy (1981) demonstrated
that different structural organizations contributed to the different processes
involved in reading narrative and expository texts. They used the "talk aloud"
technique in their experiment. The protocol revealed that different strategies
were employed in processing narrative and expository texts. For narrative texts,
readers tended to connect each individual sentence to the gist or to the overall
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hypotheses of the text, and, at the same time, generated new hypotheses relevant
to the theme of the story. For expository texts, readers tended to connect new
elements not to the overall plan, but to the directly preceding elements. The
inferences readers made while reading expository texts were of a general type, or
often irrelevant to the theme.
A study by Hammes and Petros (1988) revealed similar results. They
found that readers' monitoring strategies during the reading phase were
adjusted to accommodating different text types. When reading expository texts,
readers employed lookbacks to focus on details, but in reading narrative texts,
their lookbacks concentrated more on high-order propositions in the text than
low-order propositions. Thus, it appears that readers of narrative passages grasp
the central theme, whereas readers of expository texts tend to focus attention on
local information and process texts in a relatively fragmentary way.
The Material Appropriate Processing Framework
The theoretical framework to be discussed below demonstrates that
discourse type should be considered an important variable in designing teaching
strategies to manipulate learning processes. Since the 1980s, the relationship
between discourse types and instructional strategies has been much explored
(Hunt & Einstein, 1981). In response to the growing interest in discourse
analysis, McDaniel and Einstein (1989) proposed a theoretical paradigm called
the material appropriate processing framework based on the accumulated
findings from their own and others' experiments.
According to this framework, any literary material contains two kinds of
information necessary for text processing. One is labeled as relational
information representing "relationships between propositions" (McDaniel,

24

Einstein, Dunay, & Cobb, 1986, p. 646). The other is labeled as item-specific
information indicating "individual concepts ...that constitute the proposition and
information about the relationships between the concepts within the proposition"
(p. 646). In other words, relational information is concerned with global
structure, while item-specific information is about local coherence.
Based on findings from discourse analysis, these researchers assumed that
narrative and expository texts naturally promote the processing of one type of
information more than the other. Narrative texts with causal or temporal chains
encourage processing of relational information, while expository texts of high
abstract quality invite processing of specific information. This observation of
differential processing for different discourse materials is compatible with
suggestions made by other researchers (Kinstch & Young, 1984; Olson et al.,
1981; Thorndyke, 1977). They contend that, to achieve the maximum effect in
prose comprehension, both kinds of information must be fully utilized.
Applying instructional strategies indiscriminately to texts of different
types may not necessarily increase comprehension (Zacks, Hasher, Sanft, & Rose,
1983). The material appropriate processing framework indicates that
instructional strategies to promote comprehension should play a complementary
role to the processing strategies invited by the text itself. If the manipulation of
learning behavior induces processing already encouraged by the particular
discourse type, the newly contrived processing becomes redundant and useless.
But if the strategies induce processing not initially invited by the text, then
comprehension is enhanced. Thus, for narrative texts, proposed strategies
should induce more encoding of detailed information while for expository texts,
strategies should encourage processing of information conducive to formation of
ideas about organizational structure of the text.
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A contradictory theoretical assumption proposes that adjunct methods
may achieve the maximum effect by reinforcing or supplementing the processing
originally demanded by the material type . This is called the supplementary
hypothesis. For instance, experiments conducted by Waddill, McDaniel, and
Einstein (1988) demonstrated that adjunct pictures inserted in a text helped
readers understand and remember the information invited by the text itself, yet
for information not invited by the text, the pictures did not have much effect.
However, as the experiment used pictures as instructional aids, replication with
different types of aids is needed .
In the study of adjunct questions, it is important to know if the

manipulation of adjunct questions interacts with the discourse types used. H so,
it is important to ascertain whether the adjunct questions perform a
complementary or a supplementary role in promoting comprehension and
retention . To be more specific, if adjunct questions play a supplementary role,
then questions focusing on the overall relations (high level) will benefit
comprehension of narrative texts, while questions focusing on details (low level)
will enhance learning of expository texts. However, if adjunct questions play a
complementary role, then high-order questions will induce better
comprehension for expository texts, while low-order questions will produce
better results for narrative texts.
Research on Adjunct Questions Using
Materials of Different Discourse Types
A compelling explanation for the conflicting outcomes in adjunct question
studies is that characteristics of the reading materials may interact with adjunct
question levels, thus confounding the effectiveness of questions as an
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instructional device. Most research has been conducted with one type of
discourse, either narrative or expository, therefore leaving unaddressed the issue
of discourse type influence. As Durkin (1981) maintained, since it was
questionable that adjunct question effects obtained from one type of discourse
would have identical effects for another type, texts belonging to different literary
genres should be used in future research.
Given the differences in cognitive activities that result from the nature of
discourse types, research on adjunct questions as an instructional strategy to
improve students' reading comprehens ion should (a) take into account the
differences in narrative and expository texts as well as differences in textual
processing required by the nature of the texts, and (b) specify the types of
adjunct questions in terms of their relation to particular properties of the
materials used . However, extremely few studies have addressed these issues.
Noakes (1969) used fiction and nonfiction materials in an investigation of
the effectiveness of the adjunct question technique with 5th-grade students. The
experimental conditions varied in terms of whether the students were required
to answer pre-questions or to read the pre-questions only. Text materials were
shown to have a significant main effect,!

=1.50, ll < .05. However,

the effect of

adjunct question treatment was not significant, nor was there an interaction of
the reading materials with either reading ability or treatment conditions. In
other words, students of diverse abilities all performed better on fiction materials
than on nonfiction materials whether they were assigned to experimental
conditions or to the control conditions. It is not clear from this study whether the
text effect was due to the intervention of adjunct questions or to inherent text
features. This difficulty in interpretation is further aggravated since the author
did not specify the type of questions used . Moreover, the same set of ten
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questions was used as both adjunct questions and criterion test questions.
Consequently, the study is confined to the examination of direct effects of
adjunct questions and leaves the issue of indirect effects unresolved.
Rowls (1975), on the other hand, specifically investigated the differential
effects of adjunct questions on 8th-graders' comprehension of different prose
materials. He used three passages equal in length and readability level but
differing by topic: social studies, science, and fiction. Both adjunct questions and
criterion questions were at the literal recall level of comprehension.

He found a

significant main effect by passage . Total scores for the fiction passage and the
science passage were fairly similar with the former having slightly lower scores
than the latter, while the total scores for the social studies passage tended to be
noticeably higher . This suggested that adjunct questions were most effective for
comprehending the social studies passage and least beneficial for the fiction
passage .
A significant three-way interaction of passage, question placement, and
question relevance was also reported. For the two expository passages (science
and social studies passages), scores on intentional learning were higher than
those on incidental learning, but for the narrative passage, the reverse was true:
Scores for incidental learning were higher than those for intentional learning. In
addition, more direct effects than indirect effects were found for the social
studies and science passages (R< .01), yet for the fiction selection, no significant
difference was obtained between the intentional and incidental learning tasks.
Rowls concluded that "adjunct questions (or particular types of questions) may
be facilitative of learning for certain kinds of prose materials" (p. 114, emphasis
in the original) . However, only low-order questions were employed in Rowls'
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study, and data were collected for immediate recall tasks only. These two
limitations impose some constraints on the generalizability of his findings.
Einstein, McDaniel, Owen, and Cote (1990), in an attempt to test their
theory of material appropriate processing framework, manipulated both text
types and instructional strategies. They used two narrative and two expository
texts, and created four treatment conditions: (a) fill in blanks, (b) answer adjunct
ques tion, (c) assemble scrambling sentences, and (d) make outlines . Questions
used in the study "tested information that was explicitly described in the
parag raph" (p . 569) or factual ques tions. They found that embedded low-order
questions enhanced performance for the narrative texts,!:: (1, 110) = 5.60, ~ < .05,
but these same detailed questions had no effect on comprehension of the
expository texts, !::(1, 110) = 1.83, ~ > .05. The findings thus indicated that text
types interact with the effects of adjunct questions . However, it remains to be
seen whether high-order adjunct questions will produce the same results.
All three experiments mentioned above have demonstrated a differential
effect exerted by different discourse types on reading comprehension outcomes .
Though the results from Noakes' study were ambiguous as to the relationship
between discourse type and adjunct question, the studies by Rowls and Einstein
et al. showed that the inconsistent results in adjunct question research may in
part be attributed to discourse effects. However, the paucity of studies has
constrained the generalizability of the findings.
Three limitations are noted about these studies. First, although these
investigators varied text types, they left the question level variable unattended.
Noakes (1969), for instance, did not even mention the nature of adjunct questions
employed, and both Rowls (1975) and Einstein et al. (1990) employed only loworder questions. Research has shown that levels of questions may differentially
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affect learning behaviors as well as mental processing of prose. It has been
argued that, unless adjunct questions of different levels are designed in relation
to the particular materials to be used, results of studies can have no replication
value (Carrier & Faustch-Patridge, 1981; Kintsch, 1979). It is clear that testing the
effects of both high- and low-order questions across different discourse types
will provide more information to increase the applicability and generalizability
of study outcomes.
Second, these studies only assessed students' recall immediately after the
reading activity, but did not test retention over a longer period. Though
understanding of reading materials as assessed by an immediate test is
important in real learning situations, it is the long-term retention of materials
that is most desirable for educators (Durkin, 1981). Previous research has shown
that question level may interact with the time of test, so that readers recall highorder questions better than low-order questions after an interval of several days
(Andre & Thieman, 1988; Rickards, 1976). However, it has never been tested
whether the interaction of question level and time of test will manifest to the
same degree in narrative and expository texts, respectively. Thus, further
research on the potential influence of time of test on adjunct question efficacy
seems warranted.
Third, owing to the fact that only low-order questions were used in these
studies, the criterion tests tended to be simplistic and insensitive to the subtle
influence of adjunct questions. Of the three studies, only the Rowls (1975) study
used both repeated and new questions on the posttest, thus assessing the relative
strength of intentional learning and incidental learning derived from adjunct
questions. It has been shown (Anderson & Biddle, 1975; Hamaker, 1986;
Hamilton, 1985) that adjunct questions have both specific effects focusing on
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particular parts of a text and general effects facilitating the understanding of the
whole text. Since questions do not necessarily function on a one-to-one
corresponding fashion to information presented in the text, the dichotomy of
direct and indirect effect oversimplifies the interactive nature of questions and
reading materials and in some ways underestimates the effects of adjunct
questions on the whole. It seems necessary and important that more sensitive
dependent measures should be used in future studies, taking into consideration
not only the immediate effects and the spreading effects of adjunct questions, but
also the relation between question level and the level of importance of the
queried materials.
As has been shown above, to date, no research has been reported that
manipulates both adjunct question levels and discourse types in an attempt to
find a better interpretation of how adjunct questions as an instructional strategy
exert the greatest effects under different conditions.
Summary and Research Objectives
Many studies have been conducted to investigate the efficacy of adjunct
questions in relation to many variables, but the research still yields conflicting
results defying clear interpretation. A variable that may in some way confound
the effects of adjunct questions is the nature of text materials. Researchers have
become increasingly aware of how important the nature of text materials is in
reading comprehension and retention. However, relatively few studies have
ever been conducted that manipulate text materials as an independent variable
in the study of the adjunct question technique.
The preceding review suggests that comprehension processing for
narrative and expository texts operates at different levels. The material
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appropriate processing framework (McDaniel & Einstein, 1989) proposes that
manipulation of learning strategies should be carried out with adequate
knowledge of, and consideration for, the cognitive processing required by the
text properties. An examination of the few existing experiments that employed
different discourse types in connection with adjunct questions reveals that none
of them manipulated text type and question level variables simultaneously . To
better understand the effectiveness of adjunct questions as an instructional
strategy, more research is needed that considers the adjunct question studies
from a broader perspective and clarifies what level of questions works best with
specific types of materials .
The main purpose of the present study, therefore, was to investigate the
effects adjunct questions of different levels could have on readers'
comprehension and retention across discourse types . Taking discourse type into
account in this study could yield a potential explanation for the often conflicting
findings in the studies on adjunct questions. Specifically, the objectives of this
study were as follows:
1. Assess the relative effects of adjunct question levels in narrative and

expository texts: whether for different textual materials, different levels of
adjunct questions would affect readers' comprehension differently.
2. Assess the direct and indirect effects induced by different question
levels across discourse types: whether for different text materials, different levels
of adjunct questions would differ in their effects on comprehension.
3. Assess whether different question levels would induce different
retention rates in memory across discourse types: whether for different text
materials, different levels of adjunct questions would influence short-term and
long-term memory differently.
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CHAPTER ill
PROPOSED RESEARCH
As the review of the literature indicated, there is a significant need to
investigate the influence of discourse types in the study of adjunct questions.
Although many variables (e.g., question levels and question relevance) have
been thoroughly examined, resulting data appear contradictory . This lack of
consistency might be a direct result of the interaction between discourse types
and the specific properties of the questions themselves . The purpose of the
present study was to investigate the relationship an1ong question levels, question
relevance, and time of test across discourse types. This experiment will add to
our knowledge concerning the efficacy of adjunct questions on readers'
comprehension and retention of prose materials under different conditions.
Research Questions
Research Question No. 1: Is there any difference between high- and loworder adjunct questions on students' intentional learning of narrative and
expository texts? (direct effect)
Research Question No. 2: Is there any difference between high- and loworder adjunct questions on students' incidental learning of narrative and
expository texts ? (indirect effect)
The rationale for Research Questions No. 1 and No. 2 is as follows:
Research questions No. 1 and No. 2 were intended to investigate the interaction
between discourse type and level of question as reflected by subjects' intentional
and incidental learning. The exact relation between question level and question
relevance (intentional or incidental) is not well understood.

Hamaker (1986)

suggested that low-order questions had facilitative effects on repeated factual
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information and negative indirect effects on new factual information while highorder questions positively affected both intentional and incidental learning of
high-order information. Andre (1987), however, concluded that high-order
questions differentially affected incidental learning of factual and conceptual
information, and low-order questions reduced learning.
So far no study exists that has examined the interaction of discourse type

with adjunct question level and question relevance. Rowls' (1975) study showed
that for the narrative text, low-order adjunct questions facilitated incidental
learning better than intentional learning; but for the expository text, low-order
adjunct questions seemed more conducive to intentional learning than incidental
learning. McDaniel and Einstein (1989) predicted that high-order questions
focusing on the macrostructure of a text would be more effective for expository
texts than for narrative texts, and low-order questions focusing on propositions
within sentences would be more effective for narrative texts than for expository
texts. However, so far studies on the discourse variable in adjunct questions are
limited to the investigation of low-order questions. It seems reasonable to
assume that varying the levels of adjunct questions for different materials might
clarify some of the entangled issues concerning the optimal conditions for the
efficacy of adjunct questions.
Research Question No. 3: Is there an interaction among the level of
adjunct questions and time of test on students ' intentional learning for narrative
and expository texts? (direct effect)
Research Question No . 4: Is there an interaction among the level of
adjunct questions and time of test on students' incidental learning for narrative
and expository texts? (indirect effect)
Rationale for Research Questions No. 3 and No.4 is presented below.
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These two questions were intended mainly to investigate the effects of
ime on different types of learning when discourse type and adjunct question
:evel were manipulated. Evidence from previous research indicated that time
night confound the effects produced by high-order and low-order questions
differentially (Andre, 1990; Andre & Thieman, 1988; Rickards, 1976). Rickards
md Di Vesta (1974) found that, although subjects in the high-order question
condition maintained better performance over the testing time when compared
b the control group, subjects in the verbatim question condition outperformed

he control group only on the immediate test. This long-term effect of high-order
cdjunct questions was also reported by Robershotte (1990). Robershotte tested
he effects of adjunct questions on the covert and overt responses and found that
s:ores on inference questions remained stable over the testing time, while scores
en factual questions fell sharply on a delayed test. Andre and colleagues in a

s~riesof studies (Andre, 1990; Andre & Thieman, 1988) also found differential
e:fects of question level.
In addition, some studies have shown that testing time affected the

ulative magnitude of direct and indirect effects of adjunct questions as well. In
Robershotte's study (1990), direct effects brought about by repeated adjunct
qLiestionsdiminished much faster than indirect effects induced by new
qLiestions. Robershotte concluded that short-term retention of specific answers
was less effective than general knowledge of the passage produced by incidental
!Earning through the questions. However, as has been shown in the review of
tli.e literature, no study has been conducted to investigate the effects of adjunct
q'lestions as measured by delayed tests when the discourse type and question
level are manipulated simultaneously. Because of the lack of empirical evidence,
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the analyses associated with these two research questions were largely
exploratory in nature.
Design
A 4 x 2 factorial design with repeated measure on time of test was utilized
in this study. The two independent variables were (a) level of adjunct questions,
and (b) time of test. Level of adjunct questions was further differentiated into (a)
low-order adjunct questions, (b) high-order adjunct questions, (c) both low-order
and high-order adjunct questions, and (d) no adjunct questions. Time of test was
differentiated into (a) immediate test and (b) delayed test.
The dependent variables were five subscores obtained from a multiple
choice test, including (a) scores for the repeated low-order questions, (b) scores
for the repeated high-order questions, (c) scores for the total new questions, (d)
scores for the new low-order questions, and (e) scores for the new high-order
questions
Separate analyses were conducted for each discourse type. Results from
these analyses for the two passages were compared to determine the effects of
discourse type.
Method
Subjects
Eighty-four subjects enrolled in an introductory psychology course
participated for extra credit. Approximately 80% of the subjects were juniors,
and 15% were seniors. About 57% were females. The mean age of the subjects
was 23.
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Two passages of different discourse types were used. The narrative text
was Bierce's short story 'The Mocking Bird" (Hopkins, 1970), written in a
complex style typical of narrative discourse. The expository passage was an
excerpt from an article in Scientific American (August, 1992) entitled 'Naked
Mole Rats" (Sherman, Jarvis, & Braude, 1992). The two passages were selected
because they met three criteria . First, they were of comparable difficulty level as
measured by Fry's readability formula (1972). A comparison of the two passages'
text features is presented in Table 1. Second, they represented the typical prose
materials adult readers encounter in real life. Bierce is known for his "elegance"
of style (Baym et al., 1986) and a mastery of pared phrasing (Fadiman, 1946).
Scientific American is a widely read journal known for diversity of information
and sophistication of writing. Third, subjects were very unlikely to be familiar
with the two passages, since the Bierce story was not often selected for inclusion
in anthologies, and the article about naked mole rats reported several
months ago did not seem likely to have been read by the students. This
'

supposition was confirmed as subjects all stated that they had never read the two
passages before . The two texts are provided in Appendix A.
Experimental Questions
The experimental questions were generated using a combination of
procedures suggested by text theories. The first step proposed by Johnson (1970;
Brown & Smiley, 1977) required that the two experimental passages be parsed
into "idea units" defined as "a verb phrase with a stated or understood subject
that, together with its modifiers, formed a single idea" (Pritchard, 1990, p. 278).
To accomplish this task, a group of 19 subjects, not involved in the experiment,
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Table 1
Summary of Characteristics of the Two Experimental Passages

Experimental Materials
Features

Total words

Mocking Bird

Naked Mole Rats

1510

1491

14

15

3.18

4.5

145

156

Idea units

113

117

Readability
level

11th

college

Paragraphs
Sentences
per /100 w
Syllables
per /100 w

were instructed to separate the texts using the Johnson method. Idea units
identified by half of the subjects were used in the study. This process yielded
113 idea units for "The Mocking Bird" passage, and 117 idea units for the "Naked
Mole Rats" passage.
Next, another group of 18 subjects not associated with the experiment
were instructed to rate the idea units according to their importance in
understanding the theme as described by Andre (1987). Using different colored
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pencils to indicate importance level, these students eliminated 1/4, 2/4, and 3/4
of the idea units that they considered less important in this order. Then these
units were rank-ordered according to the students' rating, and divided into four
blocks of equal number. Thus, units in group one were considered to be very
important to the theme of the passage, containing main ideas while units in
group four were considered least important to the theme, containing details or
subsidiary ideas .
In the third step , based on the previous rankings, questions were

constructed to encompass two dimensions: thematic importance and
comprehension levels (Beck, McKeown, McCaslin, & Burkes, 1979; Langer, 1984;
Wixson, 1984). Each high-order question included an explicit reference to a
superordinate sentence as indicated by a ranking of 1 or 2. The answer to this
question required the reader to make inferences, judgments, or evaluations (Beck
et al., 1979) in connection with another sentence also ranked 1 or 2. Low-order
questions, focusing on the least important sentences as indicated by a ranking of
4, were formed by converting detailed sentences into an interrogative form that
required verbatim responses from the reader.
For each passage, 16 questions were generated with an equal number of
high- and low-order questions. Among these, four questions of high-order and
four of low-order were randomly selected to be used as adjunct questions.
Once experimental questions were constructed, 11 Ph. D. candidates from
the psychology and education departments of Utah State University, not
involved in the experiment, judged the levels of the questions with reference to
the criteria provided by the experimenter: For 'The Mocking Bird" passage, 92%
agreement was reached, and for the ''Naked Mole Rats" passage, 87% agreement

39
was reached. Disagreement over the rating was resolved through discussion,
and revision was made based on the candidates' comments.

The post-reading test was created by using all 16 questions for each of the
passages . Test questions were provided in a four-alternative choice format.
Alternatives were written so that, in addition to one correct answer, also
included were two distractors that closely resembled the alternative and one
distractor that was totally unrelated.
In the final pilot study, 11 subjects, not involved in the experiment, were

administered the tests after they finished reading the two passages . Results from
this pilot study were carefully examined. An item difficulty index was
computed to establish the suitability of the items. For "The Mocking Bird" text,
the difficulty index ranged from .3 to .75, and for the "Naked Mole Rats" passage,
it was from .2 to .8. The item discrimination index showed that the questions
had discriminative power of .5 to 1.00 and .35 to 1.00, respectively. KuderRichardson's Form 20 measurement was used to establish the internal
consistency of the tests created from the questions. For "The Mocking Bird"
passage, reliability was .74, and for the "Naked Mole Rats" passage, reliability
was .78. Considering the brevity of these tests, the reliability coefficients of the
two passages were believed to be within acceptable limits. The tests are
provided in Appendix B.
Five subscales of mean percentage correct responses were calculated for
each subject for the criterion tests: (a) a repeated low-order question subscale
calculated on the four repeated low-order adjunct questions attached to the text,
(b) a repeated high-order question subscale calculated on the four repeated high-
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order adjunct questions attached to the text, (c) a total new question subscale
calculated on the eight new questions, (d) a new low-order question subscale
calculated on the four new low-order questions that did not appear during
reading, and (e) a new high-order question subscale calculated on the four new
high-order questions that did not appear during reading .
Experimental Conditions
All of the subjects in the study read both the narrative and the expository
:exts. Those in the experimental groups read the two passages with adjunct
1uestions inserted after the paragraphs containing the relevant information.
Those in the control group read the two passages without adjunct questions . The
rder of passages and question levels were counterbalanced to eliminate
potential confounding effects caused by transfer of learning, fatigue, boredom or
mind set. The four conditions were as follows:
1. Low-order question group (readers received four low-order adjunct

questions during their reading of each of the two passages).
2. High-order question group (readers received four high-order adjunct
questions during their reading of each of the two passages).
3. Both question group (readers received four low-order and four highorcer adjunct questions during their reading of each of the two passages).
4. No question group (readers did not receive adjunct questions during
their reading of each of the two passages).
Procedure
Students were tested in small groups ranging from 3 to 27 in number.
ThEywere randomly assigned to one of the three experimental conditions or to
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the control condition as they came into the classroom. They received a written
statement explaining the purpose of the experiment and detailed instructions of
the procedure. They were then given a packet that contained the first reading
passage, and the related criterion test. Students were told not to refer back to the
previous pages once they had turned them over. Adjunct questions were placed
on separate sheets of paper following the related segments. Those in the
experimental conditions were required to answer the adjunct questions as they
encountered them. Subjects were told to work at their own pace.
After subjects had finished reading the passage, they were asked to
complete two complicated arithmetic tasks to prevent rehearsal of information in
STM. Then they proceeded to take a posttest of the related passage and to rate
their interest in the passage and the difficulty level of the material on a five-point
scale. The same procedure was repeated for the second passage. Subjects were
allowed to take as much time as needed in completing the tests. One week later, .
they returned for a delayed retention test of identical items.
Statistical Analysis
Two two-way MANOV As were conducted on each of the five posttest
subscores. The two independent variables were adjunct question level and time
of test. Separate MANOV As were performed for each text type. To identify
specific patterns among different adjunct question conditions, post hoc multiple
comparisons using the Newman-Keuls procedure were employed. Comparisons
between testing times were accomplished through a series of! tests.
Additional correlational analyses were conducted to examine (a) the
relationship between affective elements and the performance on the posttest, and

42

(b) the relationship between the performance on adjunct questions during
reading and performance on the posttests.
For all analyses, the rejection level was set at .05.
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CHAPTER IV
RESULTS

In this chapter, results of the experiment will be presented in the order of
the four research questions stated in Chapter III. The mean percentage of correct
responses for the narrative and expository texts on the immediate test is
summarized in Table 2, and the overall mean for the two passages on the
delayed test is presented in Table 3. The following ten tables present the results
from the MANOV As for the two passages on each of the five dependent
measures. As can be seen from the tables, the standard deviations were quite
high and most likely influenced the results.
Primary Analysis
Research Question No. 1
Is there any difference between high- and low-order adjunct
questions on students ' intentional learning of narrative and
expository texts ?
Intentional learning refers to the increase in subjects' learning as a direct
result of giving them questions in the acquisition phase and repeating those
questions again in the testing phase. To assess intentional learning of low-level
information, the low-order repeated question responses were analyzed. As these
low-order questions were repeated only for the low-question group and the
both-question group, scores from the high-question group were not used in this
analysis. Likewise, to assess the intentional learning of high-level information,
only the scores from the high-question group and the both group were used.
Following the customary adjunct question paradigm,
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Table 2
Mean Percentage Correct on the Immediate Test by Treatment Groups

Experimental
Depe nde nt
Mea sur e

Low group

High

group

Narrative

Condit

ions

Both

group

Control

Text

Total

scores
Mean
SD
ES
Repeated
low
Mean
SD
ES
Repeated
high

66.10
(12. 75)
+.46

60.81
(15.37)
+.18

57.33
(19. 02)

55 .95
(24. 88)
-.09

53 . 57
(26. 56)

53.57
(22. 76)
+ . 28

61.90
(25 . 76)
+. 61

46.43
(25 .35)

135.71
(33.14)
+.12

116.67
(42.80)
-.27

126.19
(40. 68)
-.07

129.76
(49 .13)

65.48
(18.50)
+.17

57.14
(28. 66)
-.12

63.10
(29 .18)
+.09

60.71
(28. 03)

70.24
(24.52)
+ .04

59.52
(25.59)
-.32

63.10
(24. 52)
-.20

69.05
(29. 48)

65.75
(34.01)
+.46

Mean

Total

SD
ES
new
Mean

SD
ES

NA

54.00
(17.52)
- .18

NA

New low
Mean

SD
ES
New high
Mean

SD
ES

Expo s itor

y Text

Total

scores
Mean
SD
ES
Repeated
low
Mean
SD
ES
Repeated
high
Mean
SD
ES
Total
new
Mean
SD
ES
New low
Mean
SD
ES
New high
Mean
SD
ES

71.57
(13.10)
+.32

64 .3 8
(17 .16)
0

64.33
(22 .28)

61. 90
(29.18)
-.26

69.05
(27 .28)

60.71
(28.03)
-.21

59.52
(23. 02)
-.26

66.67
(27. 76)

135.71
(38 .38)
+.30

136.90
(35.02)
+.32

135.71
(36. 72)
+.30

121. 43
(48 .27)

82.14
(17 .93)
+.22

84 . 52
(16. 73)
+.31

85. 71
(20. 27)
+.36

76.19
(26. 78)

53.57
(32 .87)
+.30

52.38
(30.52)
+.25

50.00
(29. 58)
+.17

45 . 24
(28. 08)

80.95
(20 . 77)
+.44

NA

66.38
(13 . 16)
+.09

NA

group
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Table 3
Mean Percentage Correct on the Dela)'.ed Test b)'. Treatment Grou12s

Experimental

Conditions

Dependent
Measure

Low group

High

group

Narrative

Both

g r oup

Control

Text

Total

scores
Mean
SD
ES
Repeated
low
Mean
SD
ES
Repeated
high
Mean
SD
ES
Total
new
Mean
SD
ES
New low

56.29
(15.12)
+.12

54.29
(16.30)

55. 95
(24. 88)
+.20

51.19
(24 . 34)

57.14
(26.39)
+.38

57.14
(19.59)
+.38

47.62
(24. 88)

127.38
(37. 00)
+.21

114.29
(40.75)
-.08

107.14
(39. 6)
-.24

11 7. 86
(44. 82)

SD
ES

66.67
(25. 41)
+.39

57 .14
(28. 66)
+.04

53.57
(27. 71)
-.09

55.95
(27. 28)

Mean
SD
ES

60.71
(18.66)
-.04

57.14
(21.13)
-.17

53.07
(21.34)
-.31

61.90
(28. 08)

Mean

63.29
(12. 75)
+.55
64.29
(30 .18)
+. 5 4

NA

54. 95
(17.45)
+.04

NA

New high

Expository
Total

Text

Scores

Mean
SD
ES
Repeated
low
Mean
SD
ES
Repeated
high

70.38
(13 .18)
+.49

63. 86
(15.48)
+.21

59.05
(23. 09)

65.48
(31.10)
0

65.48
(29.02)

54. 76
(31.24)
0

67. 86
(17.93)
+.45

54.76
(29.18)

141. 67
(26.61)
+.53

123.81
(47.75)
+.17

125.00
(44.72)
+.19

115.48
(49.04)

82.14
(16.09)
+.46

77.38
(22.23)
+.28

77.38
(26.11)
+.28

70.24
(25. 76)

59.52
(27 .92)
+. 47

46. 43
(34. 72)
+.04

47.62
(33. 45)
+.08

45.24
(30. 23)

83.33
(21. 41)
+.62

Mean

SD
ES
New tota l
Mean
SD
ES
New low
Mean
SD
ES
New high
Mean
SD
ES

NA

63.29
(18.31)
+.18

NA

group
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scores from the control group that did not receive any questions during reading
were also included for comparison to assess the general effects of adjunct
questions.
Narrative text results. No significant main effect of adjunct questions was
found on any of the dependent measures for repeated low- and repeated highorder questions for the narrative passage (see Table 4 and Table 5). This finding
led to the conclusion that the insertion of adjunct questions in the narrative text
did not substantially increase intentional learning of high- and low-level
information when these same questions were used during testing.
However, the effect size, calculated using Glass's (Glass, McGaw, & Smith,
1981) procedure, did reveal a direct effect of adjunct questions. When the

dependent measure was the repeated low-order questions on the posttest, the
:ow group and the both group that had seen the questions during the study time
obtained higher scores than the control group. The effect sizes were + .46 for the
:ow group and + .09 for the both group . When the dependent measure was the
identical repeated high-order adjunct questions, the high group and the both
group that were provided with these questions during reading scored higher
fuan the control group with effect sizes of+ .28 for the high group and+ .61 for
fue both group. So, even though the differences among the groups did not reach
~tatistical significance, the trend showed the usual positive direct effect of
,djunct questions as reported by many earlier researchers (e.g., Anderson &
"Biddle,1975). This suggested that readers of the narrative passage did benefit
from the adjunct questions of both high and low levels inserted in the text, but
1headvantage thus obtained was not substantial enough to overcome other
hfluences. It is possible that the small sample size and large standard deviations
nasked this effect.
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Table4
Summan:: of MANOV A for Four Re12eated Low-order Questions {Narrative}
Source

SS

df

MS

Between subject

78037.29

62

Condition

3626.59

2

1813.29

74410.71

60

1240.18

17737.03

63

Time

57.34

1

TimexCond.

31.35

Error I
Within subject

Error II
Total

E

1.46

NS

57.34

0.19

NS

2

15.67

0.05

NS

17648.81

60

294.15

95774.32

125

Tables
Summan:: of MANOV A for Four Re12eated High-order Questions (Narrative}
SS

df

Between subject

3917.66

62

Condition

3402.76

2

1701.39

51488.10

60

858.13

19375

63

Source

Error I

Within subject
Time
TimexCond.
Error II
Total

MS

E

1.98

NS

0.00

1

0.00

0.00

NS

386.90

2

193.45

0.61

NS

18988.10

60

316.47

23292.66

125
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Expository text results. When considering the repeated low-order adjunct
questions, a significant difference was found in the mean percentage of correct
answers across the three conditions,

E (2, 60) = 3.19, 12= .048, as illustrated

in

Table 6. There was a moderating effect size (+ .44) of adjunct questions for the
low group when compared with the control group. For the both group,
however, the effect size was - .26 in contrast to the control group. Thus, it
seemed that providing subjects with low-order adjunct questions increased their
intentional learning of information directly targeted by these questions; however,
providing subjects with both low- and high-order questions did not have the
same positive impact, and in fact reduced their intentional learning of the
targeted low-level information due perhaps to confusion caused by too much
variety.
For repeated high-order adjunct questions, no main effect was found (see
Table 7). Comparison of scores showed that the high group and the both group
that were given high-order adjunct questions during reading scored slightly
(though not significantly) lower than the control group (High group: M = 60.71,
Both group: M =59.52, Control group: M =66.67). For the high group
participants who had seen the same high-order questions during reading, the
effect size of adjunct questions was - .21, and the same negative effect size was
found for the both group (- .026) who were provided with both low- and highorder adjunct questions during the acquisition phase. Such results suggested
that high-order adjunct questions may have depressed the subjects' intentional
learning of high-level information in the expository text.
Differences between text types. The intentional learning pattern was
different for the two text types. In the narrative text, adjunct questions of
different levels did show positive effects (at least according to effect sizes) on
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Table 6
Summary of MANOV A for Four Re12eated Low-order Questions {Expository}
Source

SS

df

MS

Between subject

83640 .87

62

Condition

8045 .63

2

4022.82

75595.24

60

1259.92

10625

63

Error I

Within subject
Time
Timex Cond .
Error II
Total

E

3.19

0.048

19.84

1

19.84

0.12

NS

307.54

2

153.77

0.99

NS

10297.62

60

171.63

94265.41

125

Table7
Summarx of MANOV A for Four Re12eated High-order Questions {Ex12Qsitory}
Source

SS

df

MS

E

0.33

NS

Between subject

67410.72

62

Condition

744.05

2

372.05

66666.67

60

1111.11

20625

63

Error I

Within subject
Time
TimexCond.
Error II
Total

317.46

1

317.46

1.66

NS

2271.83

2

1135.91

3.78

0.028

18035.71

60

300.60

88035.72

125
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intentional learning, whereas with the expository text, this direct effect of adjunct
questions was limited to low-order questions. High-order questions and both
questions seemed to cause distraction rather than provide guidance (see Figure
1).

Research Question No. 2
Is there any difference between high- and low-order adjunct
questions on students' incidental learning of narrative and
expository texts ?
Incidental learning refers to the learning outcome which is not a direct
result of adjunct question strategy, but is brought about by the general
facilitative effects of questions . To assess this indirect effect of adjunct questions,
scores from all the groups were used for analysis since these low- and high-order
questions were equally new to all readers on the posttests .

Repeated low-order quest ions
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u
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High Both Con

Figure 1. Interaction of discourse type and question level reflected on the
intentional learning variable.
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Narrative text results. No main effect of adjunct questions was found for
either the high-order questions or the low-order questions (see Table 8 and Table
9). Though not significant, differences did exist among the groups provided
with different adjunct questions . Two patterns were noted. First, high- and loworder adjunct questions induced different effects in the subjects ' incidental
learning . Those provided with low-order questions did perform better than the
control group (ES = + .17 and + .04 for the learning of new low and high
information) . Those provided with high-order adjunct questions showed a
reduced performance as opposed to the control group (ES = - .12 and - .32 for the
incidental learning of new low- and high-level information) (see Table 2). Thus,
for the narrative text, as regards the acquisition of new information (whether
high or low), providing subjects with high-order adjunct questions might not be
Table8
Summary of MANOVA for Four New Low-order Questions (Narrative)
Source

MS

SS

df

Between subject

104237.36

83

Condition

2124.26

3

708.09

102113.10

80

1276.41

14687.5

84

Error I

Within subject

NS

Time

450.15

1

450.15

2.67

NS

TimexCond .

755.21

3

251.74

1.49

NS

13482.14

80

16853

118924.86

167

Error II

Total

0.55

52
Table9
Summary of MANOV A for Four New High-order Questions {Narrative}
Source

MS

E

3

714.29

0.78

NS

73422.62

80

917.78

24375

84

SS

df

Between subject

75565.48

83

Condition

2142.86

Error I

Within subject
Time
TimexCond.
Error II

Total

2142.86

1

2142.86

7.84

0.006

357.14

3

119.05

0.44

NS

21875.0

80

273.44

99940.48

167

effective in eliciting incidental learning, or in producing transfer outcomes
during study .
Second, for all three experimental groups that received adjunct questions
in the study, the effect sizes for incidental learning were smaller than
those for intentional learning, a finding consistent with results reported by some
earlier studies (see reviews by Anderson & Biddle, 1975; Hamaker, 1986).
Expository text results. Similarly, no significant main effect of adjunct
questions was found for learning of new high-level and low-level information in
the expository text (see Tables 10 and 11). Yet, by comparing the relative scores
on the new low- and new high-order question variables, a pattern emerged. All
effect sizes pertaining to the three experimental groups on both new high- and
new low-order questions were positive and of medium value. For acquiring new
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Table 10
Summary of MANOV A for Four New Low-order Questions {E~ository)
Source

SS

df

MS

E

1.01

NS

Between subject

61026.78

83

Condition

2217.26

3

739.09

588.09

80

753.12

19375.01

84

1205.36

1

1205.36

5.44

0.022

431.55

3

143.85

0.65

NS

17738.10

80

221.73

80401.79

167

Error I

Within subject
Time
TimexCond .
Error II
Total

Table 11
Summary of MANOV A for Four New High-order Questions {Expository)
Source

Between subject
Condition
Error I

Within subject
Time
TimexCond.
Error II

Total

SS

137500

df

MS

83

2827.38

3

943.46

134672.62

80

1683.41

19999.57

84

14.88

1

14.88

788.69

3

263.09

19196.43

80

239.96

157499.57

167

0.56

NS

0.026

NS

1.10

NS
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low-level information, the effect sizes of the three groups were + .22, + .31, and
+ .36, respectively, while for acquiring new high-level information, the effect
sizes were+ .30, + .25, and+ .17, respectively (see Table 2). Thus, for the learning
of new information not directly targeted by the adjunct questions, question levels
did not make much difference . In other words, for the expository text, all
adjunct questions regardless of question levels facilitated incidental learning of
information not directly targeted by adjunct questions, though the magnitude of
this effect was not statistically significant.
It was also noted that for the expository text, the incidental learning effect,

presumably induced by the spreading benefit of inserted questions, was greater
than the intentional learning effect elicited directly by the questions. This,
however, contradicted some earlier findings which indicated that incidental
learning effects were smaller than intentional learning effects (Pressley et al.,
1990; Santiesteban & Koran, 1977).
Differences between text types . With regard to incidental learning, the
pattern of results differed for the two types of text, though no significant main
effect was detected for either of them . For the narrative text, low-order questions
increased incidental learning, but high-order questions seemed to reduce it. For
the expository text, however, both types of questions increased incidental
learning of high- and low-level information as compared to the control group.
Adjunct questions thus seemed to have small and mixed indirect effects for the
narrative text, but a positive indirect effect for the expository text (see Figure 2).
So, contrary to results about intentional learning in which adjunct

questions seemed to have consistent though small direct effects for the narrative
text but ambiguous effects for the expository text, this study indicates that on the
incidental learning measure, indirect effects were restricted uniquely to low-
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Figure 2. Interaction of discourse type and question level reflected on the
incidental learning variable .
order questions in the narrative text, but were general for all experimental
groups in the expository text. It therefore seems plausible that adjunct questions
in the narrative text served to focus readers' attention on targeted materials, but
in the expository text, questions raised readers' levels of attention on the whole,
and had more transferring effects.
Research Question No. 3
Is there an interaction among the level of adjunct questions and
time of test on students' intentional learning for narrative and
expository texts?
For both passages, no single main effect of time on intentional learning
was found, no matter whether it concerned the learning of low-level or highlevel information as measured by the repeated low- or repeated high-order
variables (see Tables 4 to 7). This finding indicated that subjects' scores on the
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repeated questions did not fluctuate much from the immediate test to the
delayed test. In other words, whether or not adjunct questions of different levels
did induce some effects on the intentional learning, the results remained constant
over time. Inspection of the scores would make the point dearer.
Narrative text results. No main effect of time was found on the retention
of either repeated low-level or repeated high-level information (see Tables 4 and
5). On the delayed test, the control group still scored lower than the appropriate
experimental groups when the dependent variables were repeated questions
(low or high) that appeared both during the acquisition phase and in the testing
phase. That is, intentional learning elicited by the adjunct questions did not
diminish because of time, but was sustained after a 1-week interval.
Differences between groups became more discemable when the decay rate
was calculated. Decay rate is defined as decline in scores from the immediate
test to the delayed test. In the narrative text, decay rate was -1.66 for the low
group (Immediate test M = 65.95, and Delay test M = 64.29), but the decay rate
was + 3.57 for the high group (Immediate test M = 53.57, and Delay test M =
57.14), indicating an increase in learning over time.
Expository text results. On the other hand, results from the expository
text showed a more complicated interaction of test time and adjunct question
level. Though no main effect for time was found, evidence suggested that
facilitative effects induced by adjunct questions increased over time.
With respect to intentional learning measured by repeated low-order
questions, the difference between the low group and the control group became
greater with the elapse of time, resulting in a significant difference on the
delayed test. On the immediate posttest, the Newman-Keuls multiple
comparison detected a marginal statistical significance among the groups, 12=
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0.06. And the low group showed an effect size of + .46 over the control group
(Table 6). Then, on the delayed test, the difference between the low and the
control group reached statistical significance as measured by the Newman-Keuls
multiple comparison procedure~<

0.05), and the effect size increased to+ .62

relative to the control group. Other pairwise comparisons showed no reliable
differences.
Moreover, the loss of retention was different for the three groups. The
two experimental groups (the low group and the both group) showed an
increas e in recall over time as compared with the control group, which showed a
recall decrease over time. The decay rate was + 2.4 for the low group, + 3.6 for
the both group, but - 3.6 for the control group. Thus, providing subjects with
adjunct questions seemed to have long-term effects on intentional learning of
low-level information.
With regard to the repeated high-order question variables, MANOVA
results showed a significant interaction of time and treatment condition,

= 3.78, 12= .028.

.E(2, 60)

An inspection of the group means revealed a disordinal

interactive relation (see Figure 3). On the immediate test, the control group (M =
66. 67) scored higher than the high group (M

=60.71) and

the both group (M =

59.52). Yet, on the delayed test, the mean scores of the both group increased
substantially by approximately 8 points (Immediate test: M = 59.52, Delayed test:
M = 67.86), while the mean scores of the control group decreased by about 12
points (Immediate test: M = 66.67, Delayed test: M

=54.76).

Effect size for the

both group changed from negative- .26 on the immediate test to positive+ .45 on
the delayed test. It seems that providing subjects with both types of questions
increased intentional learning of high-level information over time. As for the
high group, effect size for the delayed test was zero as compared to the control
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Figure 3. Interaction of question level and time of test for four repeated high order questions in the expository text.
group, and the decay rate for retention of repeated high-level information was
negative - 5.95 (Immediate test M = 60.71, Delayed test M

= 54.76).

On the whole,

in the expository text, intentional learning induced by adjunct questions
increased over time, though not significantly .
Difference between text types . For the narrative text, adjunct questions
seemed to have a small (though not significant) facilitative effect on subjects'
intentional learning of repeated information (low and high), and this facilitative
direct effect remained constant over time.
For the expository text, low-order adjunct questions significantly
improved retention of intentional learning over time. Having both kinds of
questions insignificantly increased readers' retention, and being presented with
high-order questions induced learning, which was not affected much by the
passage of time.
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For different passages, the decay rate associated with high- and low-order
adjunct questions differed greatly. The low group reduced retention of
information for the narrative passage, but showed an increase in retention for the
expository passage. The reverse was true for the high group, which
demonstrated an increase in retention for the narrative passage, but a decrease in
retention for the expository passage. Summary of the time effects on intentional
learning by discourse type is sketched in Figure 4.
Research Question No . 4
Is there an interaction among the level of adjunct questions, and
time of test on students' incidental learning for narrative and
expository texts?
Narrative text results. Data were analyzed on the dependent variables of
new low- and new high-order questions separately to assess retention of
incidental learning. On the new low-order question variable, no significant main
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Figure 4. Interaction of discourse type and question level over time reflected on
the intentional learning variable.
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effect of time was found, indicating that the rate of decay was small over a
1-week interval for all groups (see Table 8).
On the new high-order question variable, a significant main effect of time
was detected,!: (1, 80) = 7.84, l2 = .006 (see Table 9). Subsequent paired! tests for
all four treatment groups showed that the difference in retention was most
pronounced in the low group with means differing on two test occasions beyond
.05 level. That is, the mean scores of the low group fell sharply between the two
posttests (Immediate test: M = 70.24, Delayed test: M = 60.71). For the narrative
text, low-order adjunct questions seemed to reduce subjects' chance to retain
high-level new information over time.
When the total scores of new questions were collapsed across the two
dependent measures, a significant main effect of time was found,!: (1, 80) =
10.65, l2 = .002, (see Table 12). Paired! tests showed that the both group and the
control group registered a significant decline in test scores over time (Both
group: ! (20) = 2.47, l2 = .022; Control group: ! (20) = 2.22, ~ = .038). For these two
groups, retention of information not directly queried by the adjunct questions
fell sharply over the 1-week interval. However, the rate of decay for the high
group was the smallest, indicating that memory traces created by the insertion of
high-order adjunct questions were most stable over time for the narrative text.
Expository text results. On the new low-order questions, there was a
significant time effect,!: (1, 80) = 5.44, l2 = .022 (see Table 10). I-test results
revealed that the scores from the both group fell sharply over time,! (20) = 2.09,
~=

.049. However, on repeated questions (low and high) to test intentional

learning, the both group showed an increase in learning over time. But on the
dependent variable assessing incidental learning of new low-level information,
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Table 12
Summary of MANOV A for Total Eight New Questions (Narrative)
Source

SS

Between subject
Condition

694568

Error I

Within subject

MS

83
3

2315.23

237976 .19

80

297.47

40312.5

84

0.78

NS

Time

4557.29

1

4557.29

10.65

0.002

TimexCond.

1529.02

3

509.67

1.19

NS

34226.191

80

427.83

Error II

Total

244921.97

df

285234.47

167

this group showed a significant decrease in retention. Similar results were also
observed for the narrative text in which incidental learning as measured by all
eight new questions exhibited a decay rate for the both group which also reached
significance, E (20) = 2.47, ~ = .022. It seems that giving both low- and high-order
questions helped retain intentional learning longer for the expository text, but
reduced retention of incidental learning regardless of text type.
For high-level information, no main effect of time was found (see Table
11). For all four groups, incidental learning declined with the passage of time,
but the decay rate revealed that the high group demonstrated the most
fluctuation between the immediate and the delayed tests. The composite score
collapsed across the two dependent variables concerning incidental learning also
showed that there was a significant decline of scores from the immediate test to
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the delayed test for the high group,! (20) = 2.14, !?.= .045 (see Table 13).
Therefore, for the expository text, giving subjects high-order adjunct questions
may have reduced their retention of new information over time.
Difference between text types. Different adjunct questions for the two
types of text were found to produce significant differential time effects in the
retention of incidental learning. The incidental learning effect elicited by the use
of low-order adjunct questions diminished rapidly for the narrative text,
especially on the acquisition of high-level information. Yet it increased in
magnitude over time when the expository text was used.
Incidental learning produced by high-order adjunct questions, on the
other hand, remained stable over a 1-week interval for the narrative text, but
decreased significantly over the same time period when the expository text was
Table 13
Summary of MANOV A for Total Eight New Questions (Expository)
Source

SS

df

MS

Between subject

244151.79

83

Condition

8735.12

3

2911.71

235416.17

80

2942.71

Error I

Within subject

0.99

NS

84

Time

1488.10

1

1488.10

2.98

0.088

TimexCond.

2261.90

3

753.97

1.51

NS

40000.00

80

287900.79

167

Error II

Total

43750

E

500
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read. A comparison of interactions between time of test and question level by
the two passages is plotted in Figure 5.
Additional Analysis
Two correlational analyses were conducted to determine the relationship
between subjects' stated interest in the material, the perceived difficulty level of
the articles, and the test performance on the two testing occasions. In addition,
analyses were also conducted to investigate the relationship between the
performance on adjunct questions in the acquisition phase and the overall
performance on the posttests (Hamilton, 1986).
Affective Factors
For the narrative text, scores on the immediate test were marginally
correlated with interest rating on the immediate test, r

= .21, 12= .052, and
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Figure 5. Interaction of discourse type and question level over time reflected on
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significantly correlated with those of the delayed test, r = .30, n = .005. This
indicated that the possibility of retaining information in the narrative text
increased in direct proportion to the interest subjects felt for the materials. The
more interested they felt, the more likely they would perform well in the delayed
test. For the expository text, however, the correlation was small and
nonsignificant between the interest rating and scores on posttests (Immediate
test: r = .09, n = .43; for the delayed test: r = -.14, n = .21). As many researchers
(Graesser et al., 1980; Fernald, 1989) had contended, reading performance on
narrative texts was influenced by subjects' interest in the material, but
comprehension of expository texts did not seem much affected by interest.
For both the narrative and the expository texts, subjects' perceived
difficulty rating of the texts was highly correlated with their performance on
posttests (all beyond .01 level). This suggested that the more difficult the readers
found the task, the poorer their performance was on the posttests. In other
words, subjects in the present study seemed to have accurate self-appraisal of
their own abilities. The results from these analyses on affective factors are
summarized in Table 14.
Adjunct Question Answers
Correlation analyses were performed to assess whether success in
answering adjunct questions during study correlated with subsequent success on
posttests. Results are presented in Table 15. By collapsing scores across all the
subjects, a strong positive correlation was found between the subjects'
performance on the adjunct questions during the learning phase and their overall
performance on all questions in both the immediate and the delayed tests, on
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Table 14
Correlation Analysis between Affective Factors and Performance on Posttests

Interest rating

Difficulty rating

Narrative
Immediate test
Delayed test

.21*
.30**

-.33**
.00**

Expository
Immediate test
Delayed test

.09
.14

-.39**
-.36**

* = l2 < .05; **= 12< .01.
both passages (!2< .001) over all four correlation sets. To specify the exact
relations, two correlations were carried out by success rate and by treatment
conditions .
By breaking down scores into successful responses (scoring equal or more
than 60% correct on adjunct questions during the acquisition phase), and less
successful responses (getting equal or less than 59% correct during studying
time), a different outcome became discemable. Except for less successful
responses on the immediate test for the expository text (12< .001), all the other
correlation coefficient results were quite small and nonsignificant, suggesting
that subjects' initial success at answering questions during studying time did not
have direct bearing on their later performance on the posttests. As argued by
Hamilton (1985), if a high correlation existed between subjects' performance on
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Table 15
Correlation between Performance on Adjunct Questions during Reading and
Overall Performance on Posttests

Narrative

Group

N

Total subjects

63

.56**

more

39

less

Expository

Immediate

Delayed

.52**

.59**

.56.....

.07

.05

.19

.22

24

-.003

-.004

.63.....

.35

low

21

.45*

.30

.31

.57**

high

21

.65**

.57*

.48*

.43.....

both

21

.51*

.72**

.83*..

.65.....

Immediate

Delayed

Level of success

Treatment groups

* = 12< .OS; ** = 12< .01.
adjunct questions and on posttests, positive adjunct question effects might be
interpreted as resulting from subjects' general ability. However, if a
nonsignificant correlation were found between students' performance on adjunct
questions and on posttests, as was the case in the present study, then positive
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effects found in a study might have resulted from the general facilitative effects
of adjunct questions rather than from subjects' ability.
The correlation between adjunct question answering and criterion test
performance, calculated by groups, revealed a significant positive correlation for
the high group and the both group on the immediate and the delayed tests (all
beyond .05 level) (see Table 15). For the low group, there was a significantly
strong correlation (12< .05) on two indices (narrative immediate and expository
delay), and weak correlation on another two indices (narrative delayed and
expository immediate) . Because more sign ificant and consistent relations were
found when the treatment condition was considered, it seemed likely that the
experimental conditions, rather than subjects ' general ability, were a better
predictor for their performance.
A one-way ANOV A was conducted on adjunct question responses during
study across the three groups to examine whether questions of different levels
induced differences during study time or afterwards (see Table 16). It was found
that for the narrative text, adjunct question responses did not differ significantly
among the groups, whereas for the expository text, group differences were
significant,

E (2, 60) = 7.56, 12< .001. The low group

responses were significantly

higher than the both group and the high group at .05 level. Since each person
read both the narrative and expository texts, the differences in responses during
study time could hardly be ascribed to individual reading abilities. This,
therefore, provided additional evidence to support the notion that treatment
conditions contributed more to the final results than subjects' general abilities. It
seemed more reasonable that low-order adjunct questions were effective when
used in the expository text, and such beneficial effects were induced in the
acquisition phase as suggested by T. H. Anderson (1980) and Rodriguez (1991).
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Table 16
ANOVA of Adjunct Question Responses during Study Time by Treatment
Conditions

Source

SS

df

2144.00

2

1072.00

41554.85

60

69258

9072.98

2

4536.49

36020.95

60

600.35

MS

Narrative passage
Condition
Error

1.55

NS

7.56

0.0012

Expository passage
Condition
Error

Summary

The major findings of the study were
1. For the narrative passage, adjunct questions had a positive but

nonsignificant effect on intentional learning, and no perceivable effects on
incidental learning. The pattern remained constant over time.
2. For the expository text, on intentional learning, low-order questions
had a significant positive effect, but high-order questions had a negative effect.
However, on incidental learning, all adjunct questions had a positive but
nonsignificant effect. Moreover, the retention of adjunct question effects showed
a general increase over time .
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3. For both the narrative and expository texts, intentional learning held
constant over time, while incidental learning diminished more rapidly on the
delayed test.
4. For both passages, retention of incidental learning was affected by the
interaction of time, question level, and discourse type. Incidental learning
induced by high-order questions remained stable in the narrative text, but
deteriorated significantly in the expository text. Whereas incidental learning of
high-level information brought by low-order questions diminished rapidly for
the narrative text, it was not only sustained, but even increased for the
expository text.
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CHAPTERV
DISCUSSION AND CONCLUSION
The major purpose of the present study was to investigate the potential
differential effects of discourse type on the efficacy of adjunct questions on adult
learners' intentional and incidental learning when the adjunct question level and
time of test were manipulated simultaneously. In order to avoid confounding
effects caused by the different difficulty levels of the reading materials, discourse
type was not included in the statistical analysis. Instead, question level and time
of test were treated a.sindependent variables, and the results were compared
across discourse type. Five dependent measures were used to assess the effects
of adjunct questions on the intentional and incidental learning of low- and highlevel information. Results from the statistical analyses were presented in the
previous chapter.
In this chapter, four issues will be addressed. First, major findings from
this study will be discussed. Second, theoretical implications of the findings will
be addressed. Third, limitations of the study will be discussed. Lastly,
conclusions drawn from the present study will be offered.
Interpretation
Adjunct Questions in Narrative Text
For the narrative text, the effect of adjunct questions did not reach
statistical significance in influencing subjects' intentional and incidental learning,
though on the immediate test the trend seemed to point to a direct effect of the
adjunct questions. This finding indicates that whether readers were provided
with low-order questions, high-order questions, or both kinds of questions
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during reading, their performance did not significantly differ from that of
readers who did not receive questions during acquisition phase. In other words,
for this particular group of students, adjunct questions proved to be not very
useful for comprehending the narrative passage.
Previous studies have also reported the relatively small effects of adjunct
questions concerning the acquisition of intentional or incidental learning in
narrative texts (Rowls, 1975). For instance, results from Pomerantz's (1976) study
showed that effects elicited by adjunct questions were restricted to directly
related informat ion, whereas for mater ials not queried during studying time,
insertion of adjunct questions did not facilitate learning in comparison to the
control group. In other words, adjunct question effects were limited to
intentional learning in the narrative text.
Similarly, Noakes' (1969) study revealed an interaction between passage
type and subjects' ability in which adjunct questions seemed to have a slightly
detrimental effect for high- and low-ability students regardless of the genres of
texts involved and were facilitative only for students of average ability . The
diversity and complication typical of these findings suggest that no single factor
can be deemed responsible for the complex outcome patterns observed, but
impacts of various factors such as properties of texts, text processing, and
subjects' individual differences may all contribute to the final results.
There exist a number of possible explanations for the lack of adjunct
question effects on subject comprehension of the narrative text. One idea that
has been considered is that the insertion of adjunct questions in the narrative text
creates conflict with the overall purpose of the passage. The distinguishing
feature of a narrative text is its value of entertainment (Brewer, 1980). The
purpose of reading a narrative text is usually to find pleasure, amusement, or
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excitement which can be achieved by simply following the main episodes to the
climax with little attention to details. In other words, when subjects read the
narrative text, they are compelled to progress by the sheer force of the plot.
It is therefore suspected that readers of the narrative passage in the

present study somehow considered the insertion of questions as a source of
annoyance interrupting the natural flow of the narration. In such a case, even
though they answered the specific questions inserted in the text, and probably
benefited from the adjunct questions momentarily, their minds were
preoccupied with the on-going story, and did not particularly register the
importance of the questions . Consequently, although the trend for intentional
learning pointed to a positive direct effect of adjunct question influence, this
failed to reach statistical significance, and was short-lived.
Second, it is possible that the high interest value of the narrative text
contributes to the weak adjunct question effects in the present study . Research
has shown that interest value of a material is highly correlated with subjects'
comprehension achievement in the narrative text, but less so in the expository
text (Fernald, 1989; Graesser et al., 1980). Subjects' rating data in the present
study also demonstrated a positive correlation between interest value of the
narrative text and readers' performance on posttests (correlation was .052 for the
immediate and .05 for the delayed tests), but an absence of correlation for the
expository text. The story chosen was short, but it created a suspense which, as
in all good stories, was not resolved until the last moment. As evidenced by the
subjects' rating, the story was considered to be quite interesting.
Such high interest value, however, may have interfered with the learning
processes presumably conducive to adjunct question efficacy, and consequently
detrimentally affected the comprehension and retention of the text. Research has

73

identified two kinds of processes that are believed to create the adjunct question
effects: backward review and forward shaping processes (Frase, 1967; McGaw &
Grotelueschen, 1972; Rickards, 1979). It is claimed that adjunct questions
inserted after the relevant information help subjects mentally review the
previously read contents as they are searching for answers to the questions, thus
creating a backward review effect. Questions are also believed to have a
forward -shaping effect by arousing readers ' attention, alertness, or awareness for
the forthcoming content. However, if interest is high, the urgent need to go on
and find out the solution may override the need to carefully check their
understanding on the whole, hence may cripple the backward review processes.
Similarly, high interest in the story increases the number of inferences generated
to predict future events (Graesser et al., 1980). Such expectations may possibly
mask effects produced by the forward-shaping process. In short, the high
interest value in the narrative text as a genre may have nullified the adjunct
question effects.
Another possible explanation for this lack of adjunct question effects in
the narrative text is that students' existing reading strategies in some way reject
this newly introduced strategy (adjunct question technique), or make it
redundant (Mayer, 1988). As mature college students, these subjects already
possessed well-formed strategies in dealing with narrative texts. Though the
insertion of adjunct questions subtly provided another strategy to organize the
comprehension process for the subjects in the experimental conditions, this new
strategy may have been ignored because of an unconscious disbelief in its
usefulness. Furthermore, the familiarity with the genre and literary style of the
narrative text made the reading comparatively easy, resulting in more efficient
automatic processing and less need to employ reading strategies. In short, the
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disruption caused by the inserted adjunct questions may have hindered the
automatic processing and therefore simply been ignored (Balajthy, 1986).
One thing must be pointed out. As the subjects in this study are college
students, it therefore seems unlikely that the weak adjunct question effects
observed for the narrative text can be generalized to populations with different
characteristics, especially to children who probably neither possess comparable
prior knowledge about narrative texts, nor are likely to have well -formed
processing strategies as the students do in this study. As children are less
mature readers with less metacognitive abilities (Brown, Bransford, Ferrara , &
Campione, 1983), adjunct questions may be more helpful in their reading of
narrative texts. A replication of the present study with young children reading
both narrative and expository texts of appropriate difficulty levels may provide
interesting information to elucidate whether the results obtained here are a
function of the text, of the reader characteristics, or of the question level per se.
Adjunct Questions in Expository Text
Unlike the evidence gathered from the reading of the narrative text which
failed to reveal significant intentional or incidental learning due to adjunct
questions, results from analysis of the expository text showed that questions had
both specific direct effects for information related to questions in the text, and
general indirect effects for information not covered by questions in the text. In
other words, adjunct questions in the expository text were effective in modifying
mathemagenic activities. This result is consistent with findings from studies by
Rothkopf and Bisbicos (1967) and Rickards and Di Vesta (1974), and renders
support to the concept of mathemagenics (Rothkopf, 1965, 1982), which stresses a
generally facilitative effect of adjunct questions.
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A couple of explanations have been considered for the facilitative effects
produced by adjunct questions in the expository text on the whole as compared
to the narrative text. First, as discussed previously, interest value of the text may
contribute to the lack of a significant main effect in the narrative text. By the
same token, the positive effects of adjunct questions in the expository text may
also be attributable to the affective factors and the interaction of affective factors
with task demand. Some critics have suggested that adjunct questions are most
effective when the readers feel bored or when the tasks are considered to be
difficult (Andre, 1979). This is exactly what was found in the present
experiment. Subjects rated the expository text less interesting than the narrative
text (Narrative M = 3.43, Expository M = 3.06). In confirmation of other studies
(Fernald, 1989), additional analysis reveals that for the expository text, subjects'
interest did not correlate with their performance on either the immediate or the
delayed tests (see Table 15), indicating that readers of the expository text put
little personal feelings into their work and might indeed have felt bored. Under
such circumstances, adjunct questions might exert a strong effect.
It is also conceivable that certain characteristics of the subjects, especially

their motivation level, also contribute to the observed facilitative effects of
adjunct questions to some degree. The close association between readers'
motivation and the effectiveness of instructional aids has been discussed by
many researchers (Wilhite, 1986). RC. Anderson (1970), for instance, proposed
the concept of "least effort," suggesting that unless intrinsically motivated,
students generally want to expend the least amount of effort in achieving the
most possible education credits and accept indiscriminately any aids seemingly
beneficial to their goals. The DAM model (directed attention model) advanced
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by Andre (1979) also suggested that instructional aids were most facilitative for
students whose only goals in reading were to get through the task.
Such conditions seem to fit well with what happened in the present study.
Students earned extra credits for merely participating in the experiment and the
quality of their performance in the experiment was in no way related to their
final grades. As they did not have the pressure to excel on the posttest so as to
obtain a high grade, they apparently were not motivated enough to achieve
higher scores . In a sense, the experiment setting induced a low level of
motivation and participants used the least effort possible . In addition to "least
effort" interfering with the reading of narrative text, it had an even greater
impact on the expository text due to lack of interest in that experimental
material . Under such conditions, adjunct questions became most useful as an
extra way to facilitate learning . Thus, even though the expository text was
considered more difficult to comprehend than the narrative text, this difficulty,
ironically, may have transformed the situation into an optimal one for
implementation of adjunct questions.
A related factor that may also in some way have contributed to the
enhancing effects of adjunct questions is the difficulty level of the expository
passage used in this experiment. It has been observed that instructional
techniques are more useful if there is a noticeable disparity between the task
demand and readers' ability (Andre, 1979;Anderson & Faust, 1975). Rothkopf
(1982), in explaining the processing of adjunct questions, speculated that the
magnitude of an adjunct question effect was in negative proportion to the
amount of learning strategies readers possessed. Questions have optimal impact
if the readers have at their disposal minimum strategies relative to the task
encountered. In other words, a certain level of difficulty is prerequisite for the
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manifestation of efficacy of instructional aids . As noted by many researchers
(Garner, 1988;Simpson, 1984), readers of all ages do not possess as extensive a
knowledge base concerning expository texts as they do for narrative texts (Petros
et al., 1990). It has been reported that even university students do not necessarily
possess enough effective strategies to handle complex materials of expository
nature (Gamer, 1988;Simpson, 1984). This lack of prior knowledge most likely
occurs for content areas as well as for structures of the genre itself. Such
deficiencies create many "holes." Filling these "holes" requires use of extra
cognitive processe s that may subsequently impede the smooth flow of
comprehension . When people encounter impediments in the learning process
for which they lack effective strategies, they will rely more heavily on external
hints (or instructional aids), and adopt whatever strategy has been suggested
(Balajthy, 1986).
In the present study, the expository passage excerpted from a popular
magazine contained many long technical words and presented new concepts that
were hard to understand . Under such conditions, available instructional aids
through the use of adjunct questions relieved the burden of comprehending all
information by selecting targeted information, and therefore became welcome .
Furthermore, with the aid of adjunct questions, more comprehension of the text
was achieved, which in turn sparked a heightened interest in the material, led to
more understanding, and consequently brought a change in the reading
behavior. The effects contingent upon using the adjunct questions would spread
out and influence the mental mode for learning other concepts in the text. This
perhaps partially accounts for the generally favorable incidental learning as well
as increased intentional and incidental learning over time in the expository text.
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However, it is uncertain how much of the observed effects of adjunct
questions in the expository text could be attributed to the text property, and how
much to the reader variables. More likely, it is the interaction of all variables
involved that led to the study results. Further studies should be designed to
investigate the relative strength of the reader variables and text variables
separately.
In summary, the interaction between adjunct questions and the discourse

type resulted in different patterns of learning for the two passages . Adjunct
questions were more effective for the expository text than for the narrative text.
Readers' interest level, motivation level, existing strategies as well as particular
text properties may have interacted and contributed to the differential effects of
adjunct questions in different texts.
Effects of Time
A summary of the findings shows that on none of the four dependent
measures used to assess intentional learning was a main effect of time found to
be significant for either of the two passages. However, of the other six sets of
dependent measures used to assess incidental learning, significant findings were
reported for both passages. This indicates that intentional learning as a result of
adjunct questions embedded in the texts maintained over time for all the subjects
regardless of their respective treatment conditions. On the other hand, incidental
learning attributable to the use of new questions in the test deteriorated more
rapidly as time went on. In other words, the direct effect of adjunct questions
remained stable, while the indirect effect of adjunct questions easily succumbed
to memory decay.
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This finding seems contrary to results from some studies which have
demonstrated that retention of incidental learning should be greater than that of
intentional learning (Woods & Bernard, 1987; Yasutake, 1974). For instance,
Robershotte (1990) reported that retention of repeated items on posttests fell
more sharply from an immediate test to a delayed test than that of new items.
Theoretically, it is believed that since incidental learning is created by the general
facilitative effects of adjunct questions (Rothkopf, 1966;Watts & Anderson, 1971),
enhancing attention directed to general information rather than to specific
information, it requires deeper levels of cognitive processing, and is more
conducive to the construction of distinct memory traces for later retrieval. It thus
seems plausible that incidental learning should be retained longer.
On the other hand, the present finding is consistent with results from
other studies (LaPorte & Voss, 1975; Sanders, 1973; Shavelson, Berliner, Ravitch,
& Loeding, 1974) which have argued that intentional learning is more congenial

to memory. Boker's (1974) study, for instance, showed that on both an
immediate test and a delayed test, subjects retained significantly more questionrelated information than nonrelated information. In other words, incidental
learning measured by new questions did not have superior retention rate relative
to intentional learning.
This difference in retention rate for intentional and incidental learning
may be interpreted as a function of rehearsal in memorization. It has been
demonstrated that success of memory is positively correlated with the amount of
rehearsal given to information and the duration of that information in working
memory (Rundus, 1971; Rundus & Atkinson, 1970). The longer and more
frequently a piece of information is presented in STM, the more easily it can be
recalled later. In recent studies on adjunct question, some researchers have
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commented on the analogy between question technique and practice technique
(RC. Anderson, 1970; Duchastel, 1981; Rodriguez, 1991; Runquist, 1986). The

possibility has been discussed that a question in and of itself may actually
function as a reviewing and testing occasion to help readers better memorize and
conceptualize learned information . Similarly, Modigliani et al. (1988) postulated
that the tie formed during the learning session between the question and the
queried information is crucial for the later retrieval. In this sense, adjunct
questions embedded in the text can be considered as a practice occasion for
retrieval.
Such practice afforded by the use of questions strengthens memory traces,
rendering individual knowledge nodes more distinct from each other, and
creates more enduring pathways for retrieval (Gagne, 1978; LaPorte & Voss,
1975). Furthermore, repeated exposure to the same information allows the
readers to recognize and integrate the information, which in turn leads to more
accessible retrieval structures (Farr, 1987; Mandler, 1982).
Based on these recent findings, the relative immunity to time erosion
exhibited among the various experimental groups in this study seems
understandable.

Repeatedly encountering the same questions during the

learning session and on the immediate posttest inevitably deepened the memory
traces for those particular questions and the related information for the
experimental groups. This helped them maintain their relative superior
performance over the control group on the delayed test concerning the
intentional learning.
For the new questions that were not attached to the text during the study
time, the strength of question effect was less robust. Subjects encountered new
questions only on the immediate test, not during the study session. The
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connection of questions and the queried information was formed after the
acquisition time, and consequently was much weaker than if it had been formed
during study time. Retention of the new information requested by new high- or
low-order questions was a result of general LTM rather than that of LTM from
focused and strengthened S1M, and the interval between reading and recall
inevitably brought some loss in memory (Farr, 1987). Thus, recall for new
information on the immediate test is less certain than recall for information
queried during study and more susceptible to decay.
The present finding concerning the differential time effect on intentional
and incidental learning is consistent with results from studies by Boker (1974),
LaPorte and Voss (1975), Sanders (1973), and Shavelson et al. (1974). However,
since time of test as an independent variable has not been widely studied
(Durkin, 1981; Balajthy, 1986), more research on this topic is needed before
definite conclusions can be drawn.
In summary, intentional learning induced by adjunct questions was more
stable than incidental learning induced by the spreading effect of adjunct
questions. It is possible that adjunct questions inserted in the text created closer
ties between the question and the the quested information, which therefore
became more resistant to time decay.
Interaction of Discourse Type,
Question Level and Time of Test
Retention of information also seemed to depend on the combined
influence of discourse type and adjunct question level. In terms of intentional
learning, for the narrative passage, the mean scores of the low group decreased
from the immediate test to the delayed test, while the mean scores of the high
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group increased nominally over time. For the expository text, on the contrary,
the low group improved performance substantially over time, while the high
group deteriorated in performance over the same period. However, none of the
changes in retention of intentional learning proved to have attained statistical
significance.
Moreover, in terms of incidental learning, the differences between the
high and low groups already discernable in intentional learning became more
pronounced . For the narrative passage, the low group had the highest decay rate
over time with a significant decline on new high-level information , while the
high group showed the least fluctuation of scores among the groups. For the
expository text, the reverse was true. The low group maintained its scores and
even attained an increase on the retention of new high-level information, while
the high group had a significant decay rate.
It appears that giving readers high-order adjunct questions facilitated

their retention of information for the narrative text, but reduced their retention of
information for the expository text. On the other hand, giving readers low-order
adjunct questions depressed their retention of narrative text information, but
improved their retention of the expository text information . Such differential
effects were more striking for incidental learning than for intentional learning .
The differential effects of adjunct questions in the narrative and
expository passages seem compatible with the supplementary hypothesis
proposed by Waddill et al. (1988), which postulates that maximum learning is
possible if the adjunct aids help supplement the natural processing and intensify
the beneficial forces innately elicited by the text property. According to this
hypothesis, since narrative texts encourage processing of relational propositions
at the macrostructual level, and expository texts encourage processing of
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intrasentential propositions at the microstructual level, an instructional strategy
focusing on high-level information will be beneficial for the narrative text, and
one focusing on low-level specific information will be beneficial for the
expository text.
It thus follows that, when the adjunct questions inserted in the text match

the process naturally invited by the text property (e.g., high-order questions in
the narrative text, and low-order questions in the expository text), the
subsequent processing of information becomes more elaborative, allowing more
integrative and associative processes to be carried out. As a result, even though
short-term retention may not increase noticeably, such elaborative processes lead
to better long-term retention . Thus, in the present study, high-order questions
facilitated retention of incidental learning best in the narrative text, while loworder questions facilitated retention of incidental learning best in the expository
text.
On the other hand, if the adjunct questions inserted in the passage focus

on the processes other than that demanded by the text property, processing of
information will be carried out at shallow level due to less support.
Consequently, retention of information will decline rapidly . Thus, low-order
questions were observed to result in rapid decline in retention for the narrative
texts, whereas high-order questions showed a significant fall-off for retention of
new information over time in the expository text.
The present results are at variance with the "complementary hypothesis"
underlying the Material Appropriate Processing Framework (McDaniel &
Einstein, 1989), which assumes that, to achieve the optimal effect in instruction,
manipulated strategies should promote the not-innately focused processing,
either on individual items or relational items, so that the combined strength from
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both processing ensures fuller comprehension of written texts. According to the
complementary hypothesis, adjunct aids that evoke processing of relational
information are beneficial for the expository text, while those aids focusing on
item-specific (or detailed) information are more useful for the narrative text.
Experiments conducted by McDaniel and associates (Einstein et al., 1990;
McDaniel et al., 1986) reported evidence for this prediction.
This disparity between the current findings and those predicted by the
Material Appropriate Processing Framework may be attributable to the
difference in difficulty levels of the materials adopted for the respective studies .
In the series of experiments by McDaniel et al. (1986; Einstein et al., 1990), the
materials were far below the reading ability of their subjects (often university
students), especially for the narrative texts. However, the texts employed in the
present study were age-appropriate, chosen particularly using the criterion of
readability level. It is possible that the over-simplicity of the reading materials
used in the McDaniel studies coupled with the customary experimental setting
produced a Hawthorne effect such that their subjects, conscious of the roles
expected of them, strived to apply nonnatural processing strategies to comply
with their perceived expectations . This was possible because of the ease of the
reading materials. However, when difficult texts were employed, as used in the
present study, reading may have consumed all of their processing strategies in
encoding the text with little left over to utilize specific "experimental" strategies.
In this way, strategies became less effective, and the processes favored by the text
property were better executed.
Another difference exists in the test mode. Einstein et al. (1990) employed
a free-recall test format, while the present study used a cued recognition test
format. A recall test is generally considered to reflect both memory search and
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retrieval processes, whereas a recognition test only requires retrieval processing
(Johnson, 1982; Kintsch, 1968). As has been argued by many researchers (e.g.,
Jenkins, 1979), learning is a function of the particular test administered and
reflects merely specific components tapped by the test. In this sense, information
generated by recall tests manifests processes of broader nature in comparison to
information generated by recognition tests. It seems possible that the
discrepancy in findings is a function of the tests, rather than a faithful reflection
of the fundamental differences in processes .
To summarize, results showed that high-order adjunct questions tended
to (a) facilitate retention in the narrative text, but (b) reduce retention of
information in the expository text while low-order adjunct questions tended to
(a) facilitate retention of information in the expository text best, and (b) reduce
retention in the narrative text. This is explained as resulting from the match
between the text processing demand and the processing induced by the question
strategy. When there is a fit between the two processes, deep processing
ensures , hence better retention. Otherwise, retention suffers .
Patterns of Results
One phenomenon that demands some explanation is the persistently high
scores obtained by the low group on most of the measures. An accompanying
phenomenon is that the group provided with high-order adjunct questions
scored lower than the control group on several variables. The unavoidable
conclusion seems to be that low-order adjunct questions are more facilitative to
the learning of both narrative and expository texts than high-order adjunct
questions. However, this conclusion is inconsistent with the findings from
earlier research which generally assumes that the deep cognitive processing
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demanded by high-order adjunct questions makes them superior to low-order
questions (Felker & Dapra, 1975; Rickards, 1976;Wilhite, 1983).
One possible explanation for the current finding is that there are group
differences with subjects in the low group being better readers than those in the
other three groups. Since some researchers have contended that performance on
adjunct questions during study time reflects the subjects' general ability
(Hamilton, 1985; Rodriguez, 1991), the correlation between the subjects' success
rates during the acquisition phase and their overall performance on posttests
was investigated . Findings from this analysis suggest that general ability did not
account for the difference . However, when readers were classified according to
their respective treatment conditions, the correlations became highly significant
for most of the measures. Results from a series of analyses imply that the
treatment condition rather than the subjects' general ability is more important for
the difference in performance on criterion tests. Based on these results, the first
possible explanation - group ability differences- can be rejected as the basis for
the findings in the present study.
A second possible explanation for the effectiveness of low-order adjunct
questions lies in the difficulty level of the reading materials and the posttests.
Reading as an interactive process between the reader and the material Oenkins,
1979; Perfetti & Roth, 1981) permits simultaneous processing of much
information at both low and high levels. Each of these processes serves a
complementary role to the rest, or acts as a compensatory vehicle when
processing at other levels is impeded due to some deficiency (Stanovich, 1986).
In this sense, a reader lacking high-level comprehension skills such as inference

making or deductive reasoning may depend more heavily on careful encoding to
obtain information necessary for their understanding. Similarly, a reader
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encountering difficulties at the encoding stage may rely more on high-level
information.
Accordingly, it is reasoned that if the materials chosen for the study
exceed the general ability of the subjects, the utility of high-order adjunct
questions may be constrained. That is, if subjects on the whole are unable to
comprehend the passages adequately at the macrostructure level because of their
limited prior knowledge or general ability, they will have to find recourse in
careful encoding of detailed information. In this way, the use of low-order
questions may enhance comprehension processes for the low group, but for the
high group, the inserted questions may cause a conflict between the instinctively
used encoding processing methods (i.e., bottom-up processing), and the
externally imposed high-level processing . This confusion may result in a lack of
effects in high-order questions .
Although the experimental materials used in the present study were of
appropriate grade level, subjects may still have found them difficult. This was
evidenced in students' performance on the posttests. The grand mean scores
were 59.56 for the narrative passage and 66.67 for the expository one. Such
performance could hardly be termed as satisfactory. It is thus speculated that if
the high difficulty level of the reading materials did differentially contribute to
the differences in the efficacy of the low-order and high-order adjunct questions,
the same low performance should also be observed in other studies that reported
similar results.
When analyzing studies that also reported lack of effects in high-order
adjunct questions, it is found that the overall performance rate is indeed quite
low. For Bing's (1982) study, which is often cited as evidence against high-order
questions, as far as subjects in the multiple choice condition are concerned, the
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grand means were 41 to the rote learning questions and 30 to the conceptual
learning questions. The study by Mouton and Reigeluth (1987) showed that
none of the mean scores on total recall exceeded 60 for all 14 experimental
groups. In the study conducted by Robershotte (1990), the grand mean was 62
for the immediate test and 57 for the delayed test, and the mean for Rodriguez's
(1991) study was 51. Hamilton (1986) explained the lack of application questions
in his study as a function of passage difficulty, even though the mean scores for
his study were higher than all those mentioned above (matched M = 75.00;
unmatched M = 70.00).
Yet, for studies that are often cited as evidence supporting the superiority
of high-order adjunct questions, the same low performance is also observed . The
overall mean percentage correct reported in the Felker and Dapra study (1975)
was 69 when post-question groups and control group were considered . In the
Rickards and Hatcher study (1977-78),even for the successful subjects the grand
mean was 28 for all the questions. Andre's (1990) study tested the hypothesis
that the effects of high-order conceptual questions would be demonstrated when
there was an interval between the acquisition time and test time. Results from
two experiments confirmed the hypothesis. However, the performance level was
relatively low. The highest mean reported for the first experiment was 50, and
for the second experiment it was 37.
In short, the expected high performance rate associated with the efficacy

of high-order questions was not manifested. On the contrary, it seems that low
performance is the norm rather than an anomaly in research on adjunct
questions. Therefore, the general low performance in the present study cannot
adequately explain the efficacy of low-order adjunct questions.
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An alternative explanation for the difference in the findings of this study

when compared to earlier studies lies in the frequency of adjunct questions and
the length of the experimental materials. Several studies have discussed the
possibility that question frequency and text length may alter the impact of
adjunct questions. In his review, Hamaker (1986) found that the direct and
indirect effects of low-order adjunct questions increased if the reading material
was relatively long, and the questions were not frequent. The opposite
conditions for maximum effects concerning high-order adjunct questions have
been noted by other researchers. Rickards and Di Vesta (1974) designed an
experiment to investigate the relation between question effect and frequency of
question occurrence. They found that meaningful questions (high-order) were
fairly facilitative when inserted after every two paragraphs (approximately 100
words), yet this effect diminished significantly when the number of paragraphs
in between doubled (about 200 words). The authors speculated that increased.
spacing of high-order questions may have produced "cognitive strains" that
imposed too great a demand on the limited capacity of S1M, and, as a result,
mediated the potential advantage produced by the high-order questions.
This seems applicable to the present study. The two passages were 1,510
and 1,491 words long, respectively. For the low and the high groups, four
adjunct questions were inserted after the relevant segments. The interval
between the adjunct questions was about 350 - 400 words. It is possible that such
sparse pacing may have created conditions favorable for low-order adjunct
questions to elicit influence, but unfavorable for the manifestation of high-order
question effects. If such is the case, a replication taking into account these factors
will render the results from the present study more interpretable.
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A final explanation for the stimulating low-order adjunct question effects
is the relation of the task demand and the criterion task. According to Tulving's
(1983) encoding specificity principle and Bransford's (Morris, Bransford, &
Fransks, 1977) transfer appropriate processing theory, success of comprehension
on tests is largely an index of the appropriateness between the processing during
reading and the processing demanded by the criterion task. Optimal results will
emerge if the criterion task demand tallies exactly with the encoding process
previously involved. In other words, knowledge about the nature of the
criterion test influences the final results .
Subjects in the present study were told at the beginning that they were
going to take a test at the end of the session but were not informed of the nature
of the test. As experienced university students, they may have guessed that the
posttest was most likely to be a multiple choice test (McDaniel, Challis &
Sadowski, 1991; Thorndike & Hagen, 1969), and prepared themselves
accordingly. It has been argued that for multiple choice tests, readers generally
stress factual knowledge (Farr, 1987) such as specific dates, places, or names,
rather than information that integrates and connects content. In their
preparation for a multiple choice test, low-order adjunct questions may have
assisted the memorization process, while high-order questions or both kinds of
questions interfered with the memorization task by creating too much variance.
As the encoding processes elicited by the low-order adjunct questions tallied best
with the posttest, the low group's performance produced best results . It will be
interesting to see what will happen if subjects are unexpectedly given a memory
test at the -end.
On the other hand, this seems to be the inherent flaw of the whole adjunct
question paradigm. If, as argued by Bransford (Morris et al., 1977), Jenkins
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(1979), and Sagerman and Mayer (1987), performance on a criterion task reflects
levels of relative fitness between the encoding and retrieving processes, not the
real levels of understanding, then whatever kind of test is given to readers conceptual or factual, high level or low level -- these tests will at best produce
results only marginally related to the influence of adjunct questions. What they
reflect is the fit between the task and the process, rather than the influence of
adjunct questions as an instructional aid. This suggests that, to assess the real
effects of adjunct questions, more sensitive forms of criterion tests are needed
such as techniques examining the on-going cognitive processes during the
acquisition phase .
Theoretical Implications
The most important finding of the present study is that discourse type
should be recognized as an independent variable in the research on adjunct
question effectiveness. Studies have often been discussed broadly as if there
were no fundamental differences in purpose, organization, structure importance,
or prior knowledge pertaining to materials of different types. Such practices
appear quite unreasonable considering the rapid progress made in the field of
reading comprehension research. Few studies (Einstein et al., 1990; Noakes,
1969; Rowls, 1975) have specifically investigated the differential effects of
discourse type. Those that have, found that discourse types did exert an
important impact on the efficacy of adjunct questions. The present study, with
the hindsight gained through the years elapsed, employed a more advanced
design to manipulate several variables so as to investigate the interactive effects
of discourse type, adjunct question levels, and time of test simultaneously.
Findings seem to support the results from previous studies concerning discourse
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type effects, and also show that question levels, text types, and time of test all
interacted to produce different types of learning outcomes.
This study identified two variables that may affect the use of adjunct
questions across different discourse types: level of questions and time of test.
Both of these two factors turned out to interact with the discourse type on a
variety of dependent indices measuring different levels of information
questioned . Secondary analyses on the affective elements also revealed that
subjects' interest in and their perceived difficulty of the text materials also varied
across discourse type , thus differentially affecting the learning outcome .
Furthermore, it should also be noted that other factors that may mediate the
results of adjunct questions may also interact with the discourse type. Such
elements are age of the subjects, their motivation level, and their performance on
the adjunct questions during the study session . Based on the evidence thus
gathered, it seems justified to say that future research on adjunct questions
should consider the strength of the experimental passages, and adopt a broader
perspective to expand the scope of research as much as possible.
Broadly speaking, the implication of this finding is that test designers and
textbook publishers should take into consideration the material type variable
when they construct questions to be inserted in the text. Other factors related to
the reading materials should also be considered carefully. H the text concerned
is of narrative type, or highly interesting, insertion of adjunct questions may not
bring much difference, unless the potential users are young, or lack knowledge
of the topic under discussion. Alternatively, if the text is of an expository type,
or rather boring, adjunct questions will most likely be effective. In addition, to
ensure the maximum effectiveness of the adjunct questions, the difficulty level of
the questions should be matched to students' reading ability. This suggestion is
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in accordance to Modigliani et al.'s (1988) study contending that subsequent
success on a retention task is positively related to the performance during study.
Also it has been shown that a sense of success during study may increase
motivation and hence lead to better performance.
An unexpected finding in the study is the unmistakably superior
performance exhibited by students in the low-question group. This finding is,
however, consistent with results from some recent studies (Legenstein, 1989;
Mouton & Reigeluth, 1987; Robershotte, 1990). Some of the possible reasons for
the enhancing low-order adjunct questions have been suggested in this chapter
under the subheading of Pattern of Results, mainly from the perspectives of
textual structure, test formation, and encoding processing . However, viewed
from a broad perspective, this effect can also be seen as a direct reflection of the
teaching practices in our schools. Despite much theoretical acknowledgment for
the importance of high-level thinking, rote learning and memorization are still
essential to our education . Even at institutions of higher learning, much
emphasis has continuously been laid on the memorization of information
presented, as evidenced by the prevalent use of the closed-book multiple choice
test format for undergraduate, or even graduate courses. The net result is that
students are more familiar with processing information at a microstructure level
than at a macrostructure level. Then, when the momentarily imposed
instructional strategy - adjunct questions - matches this habitual processing
method, results tum out to be optimal. However, when the high-order questions
are introduced in the study, this interferes with the habitual process or causes
confusion, and results in less retention. In this sense, the observed superior
effects induced by the use of low-order adjunct questions should be considered
as a product of the traditional education system.

94

Findings from the present study and from other recent studies suggest
that the debate about the relative importance of high- and low-order questions is
far from settled (Mouton & Reigeluth, 1987;Winne, 1979). As shown in the
present study, low-order questions seem to have a powerful facilitative effect on
memory. What is more interesting is the fact that for both types of texts, the low
group outperformed the high group on high-order questions that were repeated
for the high group but new to the low group. Moreover, on the high-order
questions that were new to both groups, the low group again consistently
outperformed the high group.
The evidence thus suggests that giving subjects low-order questions may
even promote their learning at a high conceptual level as concluded by Andre
(1987). The superior performance of subjects receiving low-order questions has
been reported by other researchers (Bing, 1982; Hamilton, 1986; Legenstein, 1989;
Mouton & Reigeluth, 1987). Results from the present study indicate that, to
promote the learning of factual information, low-order adjunct questions may be
indispensable, whereas to improve the learning of high-level information,
providing subjects with both low-order and high-order questions may be more
effective than providing them high-order questions alone. Therefore, if the
instructional aim is to enhance rote learning of factual information, adjunct
question technique can be very helpful. However, if the aim is to promote
transfer of high-level content, other methods such as writing a synopsis, openended questions, or guided discussion can be a better supplement than adjunct
question methods. In fact, the adjunct question technique as a single
instructional strategy should not be expected to remedy all the problems in
reading instruction. What is beneficial about this method should be fully used.
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At the same time, its shortcomings should be taken into account so that
complementary strategies will be introduced to the best advantage.
Limitations
There are some limitations to the current study that may have prevented
its generalizability.
The first limitation of the study pertains to the lack of control in subjects'
general reading ability. A randomized design was used in the present study,
built on the assumption, as was done in many research studies, that any
confounding of ability level could be controlled . It was also believed that
students ' reading scores on ACT tests could be collected and used as a covariate
to analyze for group differences. However, this information turned out to be
unavailable as half of the participants were transfer students and another one
fourth were re-entry students, not all of whom had ACT scores on record . Some
researchers (Pena-Paez & Surber, 1990) have argued that the covarying of ability
is in fact especially crucial for the randomization design. Lack of information
about the participants' ability may have adversely affected the reliability of the
present study.
The second limitation is also concerned with the design. The time subjects
spent on task was not recorded. Such information about the reading time is
particularly valuable in calculating the absolute effectiveness for each treatment
condition, and may provide information concerning the controversy of whether
adjunct questions only derive their effects by forcing students to spend more
time on task. Again, information about study time may also provide some clues
to the understanding of the discrepant effects observed in high- and low-order
adjunct questions.
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Test construction presents the third limitation. The test item difficulty
level is quite low, especially for the narrative text, while the text item
discriminative index is quite high. This may work very well if the purpose is to
distinguish high- and low-ability students. But such highly difficult items on the
present test prevented the subjects from reaching mastery levels, and made it
extremely difficult to interpret the results. It is hard to determine if the findings
are due to the difficulty levels of the test, or to the insertion of adjunct questions
as a strategy.
Another limitation of the study concerns the power of the posttests used
in the experiment. Each posttest was composed of 16 items that were broken
down into four subscales containing only four items. Each subscale measured
one particular dependent subvariable. Such small-sized subscales usually have
low reliability . Moreover, because of the small item size, the standard deviation
on each subvariable was relatively large. Initially, it was felt that by specifying
subscales on particular dependent variables, understanding of the relationship
between the adjunct question levels and the queried information levels could be
clarified, and better knowledge about the efficacy of adjunct questions might be
acquired. Yet, the trade-off is that a large variance was created making the test
less powerful and results less accurate for interpretation. A replication study
with more items on the subscales is more likely to detect significant results
concerning the intentional and incidental learnings brought about by questions
of different levels.
Conclusions
Results from the present study support the basic assumption on which the
research was built: The conflicting findings in adjunct question research might be
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partially explained by the confounding effects elicited by different discourse
types .
Discourse type was found to interact with question level and time of test
as reflected on intentional and incidental learning. It is therefore concluded that
discourse type plays a critical role in the efficacy of adjunct questions. Future
studies on adjunct questions should take discourse type into consideration and
study the effects of adjunct questions from broader perspectives.
Since low-order questions appear to facilitate learning more than highorder questions do, the interaction of discourse type and question level is not
clear . The study does not support the view that high-order questions enhance
learning at a high level and are superior to low-order questions. Further
research is needed to investigate the question level issue in relation with other
variables in more depth.
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THE MOCKING BIRD
(Narrative)
Private Grayrock did not sleep; to have done so would have imperiled the
interests of the United States, for he was a long way outside the lines and subject
to capture or death at the hands of the enemy. Moreover, he was in a frame of
mind unfavorable to repose. The cause of his perturbation of spirit was this:
during the previous night he had served on the picket -guard, and had been
posted as sentinel in this very forest. The night was clear, though moonless, but
in the gloom of the wood the darkness was deep.
For two hours after he had been left at his lonely post that Saturday night
he stood stock-still, leaning against the trunk of a large tree, staring into the
darkness in his front and trying to recognize known objects; for he had been
posted at the same spot during the day . But all was now different; he saw
nothing in detail, but only groups of things, whose shapes, not observed when
there was something more of them to observe, were now unfamiliar. They
seemed not to have been there before . A landscape that is all trees and
undergrowth, moreover lacks definition, is confused and without accentuated
points upon which attention can gain a foothold.
And that is how it occurred that Private Grayrock, after vigilantely
watching the spaces in his front and then imprudently executing a
circumspection of his whole dimly visible environment (silently walking around
his tree to accomplish it) lost his bearings and seriously impaired his usefulness
as a sentinel. Lost at his post- unable to say in which direction to look for an
enemy's approach, and in which lay the sleeping camp for whose security he was
accountable with his life - conscious, too, of many another awkward feature of
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the situation and of considerations affecting his own safety, Private Grayrock
was profoundly disquieted. Nor was he given time to recover his tranquillity,
for almost at the moment that he realized his awkward predicament he heard a
stir of leaves and a snap of fallen twigs, and turning with a stilled heart in the
direction whence it came, saw in the gloom the indistinct outlines of a human
figure .
" Halt!" shouted Private Grayrock, peremptorily as in duty bound,
backing up the command with the sharp metallic snap of his cocking rifle. 'Who
goes there?"
There was no answer; at least, there was an instant's hesitation, and the
answer, if it came, was lost in the report of the sentinel's rifle. In the silence of
the night and the forest the sound was deafening, and hardly had it died away
when it was repeated by the pieces of the pickets to right and left, a sympathetic
fusillade. Having fired, all retreated, breathless, to the reserves - all but
Grayrock, who did not know in what direction to retreat. When, no enemy
appearing, the picket line was cautiously reestablished, he was discovered
bravely holding his ground, and was complimented by the officer of the guard as
the one soldier of the devoted band who could rightly be considered the moral
equivalent of that uncommon unit of value, 'a whoop in heel'.
In the mean time, however, Grayrock had made a close but unavailing
search for the mortal part of the intruder at whom he had fired, and whom he
had a marksman's intuitive sense of having hit; for he was one of those born
experts who shoot without aim by an instinctive sense of direction. Unable now
to produce his dead game he had the discretion to hold his tongue, and was glad
to observe in his officer and comrades the natural assumption that not having
run away he had seen nothing hostile .

116

Nevertheless, Private Grayrock was far from satisfied with the night's
adventure. And the next day, telling the sentinel then on duty there that he had
lost something - which was true enough -- he renewed the search for the person
whom he supposed himself to have shot, and whom if only wounded he hoped
to trail by the blood. He was no more successful by daylight than he had been in
the darkness, and after covering a wide area and boldly penetrating a long
distance into "the Confederacy" he gave up the search, somewhat fatigued,
seated himself at the root of the great pine tree, and indulged his
disappointment.
"I find myself disappointed", he said to himself, sitting there at the bottom
of the golden haze submerging the forest like a subtler sea - "disappointed in
failing to discover a fellow-man dead by my hand! Do I then really wish that I
had taken life in the performance of a duty as well performed without? No, I am
glad indeed if no human life was needlessly extinguished by me. But I am in a
false position . I have suffered myself to be complimented by my officers and
envied by my comrades. That is not just. What, then, shall I do? Shall I tell a
truth which, discrediting my courage, will have the effect of a lie? Ugh! it is an
ugly business altogether. I wish to God I could find my man!"
And so wishing, Private Grayrock, overcome at last by the languor of the
afternoon and lulled by the stilly sounds of insects droning and prosing in
certain fragrant shrubs, so far forgot the interests of the United States as to fall
asleep and expose himself to capture. And sleeping he dreamed.
He thought himself a boy, living in a far, fair land by the border of a great
river upon which the tall steamboats moved grandly up and down beneath their
towering evolutions of black smoke. With him always, at his side as he watched
them was one to whom he gave his heart and soul in love - a twin brother.
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Hand in hand and heart in heart they two, the only children of a widowed
mother, walked in paths of light through valleys of peace, seeing new things
under a new sun. And through all the golden days floated one unceasing sound
- the rich, thrilling melody of a mocking-bird in a cage by the cottage door. It
pervaded and possessed all the spiritual intervals of the dream. like a musical
benediction. The fresh, clear melody seemed, indeed, the spirit of the scene, the
meaning and interpretation to sense of the mysteries of life and love .
But there came a time when the days of the dream grew dark with sorrow
in a rain of tears. The good mother was dead, the meadow-side home by the
great river was broken up, and the brothers were parted between two of their
kinsmen. William (the dreamer) went to live in a populous city, and John,
crossing the river into the Enchanted Land, was taken to a distant region whose
people in their lives and ways were said to be strange and wicked. To him, in
the distribution of the dead mother's estate, had fallen all that they deemed of
value-

the mocking-bird. They could be divided, but it could not, so it was

carried away into the strange country, and the world of William knew it no more
forever. Yet still through the aftertime of his loneliness its song filled all the
dream, and seemed always sounding in his ear and in his heart.
When the sun was low and red in the west, Private Grayrock rose to his
feet, looked cautiously about, shouldered his rifle and set off toward camp. He
had gone perhaps a half-mile, and was passing a thicket of a laurel, when a bird
rose from the midst of it and perching on the branch of a tree above, poured from
its joyous breast so inexhaustible floods of songs as but one of all God's creatures
can utter in His praise. The man stopped as if struck - stopped and let fall his
rifle, looked upward at the bird, covered his eyes with his hands and wept like a
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child! For the moment he was, indeed, a child, in spirit and in memory, welling
again by the great river, over-against the Enchanted Land!
Then with an effort of the will he pulled himself together, picked up his
weapon and audibly damning himself for an idiot strode on. Passing an opening
that reached into the heart of the little thicket he looked in, and there supine
upon the earth, its arms all abroad, its gray uniform stained with a single spot of
blood upon the breast, its white face turned sharply upward and backward, lay
the image of himself! -- the body of John Grayrock, dead of a gunshot wound,
and still warm ! He had found his man.
As the unfortunate soldier knelt beside that masterwork of civil war the
shrilling bird upon the bough overhead stilled her song and, flushed with
sunset's crimson glory, glided silently away through the solemn spaces of the
wood. At roll-call that evening in the Federal camp the name William Grayrock
brought no response, nor ever again thereafter.
By A. Bierce In E. J. Hopkins (Ed). The
complete short stories of Ambrose Bierce.
Garden City, New York: Doubleday &
Company, 1970.
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NAKED MOLE RATS
(Expository)
In the rock-hard soil of eastern Africa, networks of subterranean

passageways can weave for many kilometers, rivaling Dadalus' labyrinth in
complexity . The excavators of these corridors have been described as
sabertoothed sausages, as baby walruses and, in more charitable moments,
simply as unattractive. We know them as naked mole rats . These hairless ,
pinkish, bucktoothed rodents are unusual in more than physiognomy. Their
social structure resembles that of some insects rather than that of most other
mammals. Naked mole rats exhibit eusociality, or "true sociality".
Since the time of Aristotle, people have been fascinated by the altruism,
cohesiveness and complexity of the eusocial insect societies - in particular, those
of termites and ants as well as certain wasps and bees. Eusocial insect colonies,
which may contain several dozen to more than a million members, share three
characteristics: at least two generations live together, reproduction is restricted to
a few individuals and nonbreeders cooperate to care for the offspring of
breeders .
Although cooperative brood care has been observed among many birds
and a few mammals, such as wild dogs, eusociality was thought to exist only
among the so-called social insects . In the 1980s, however, the discovery that this
social system had evolved independently in naked mole rats triggered efforts to
understand eusociality in vertebrates and to compare it with eusociality among
insects. Studies of naked mole rats offer insights into the ecological and genetic
forces that have shaped eusociality, a fascinating evolutionary puzzle.
For Charles Darwin, eusocial insects such as honeybees were potentially
the Achilles' heel of his theory of evolution by natural selection. How, he
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wondered, could nonproductive castes evolve by gradual steps if they leave no
progeny? And how could specialized morphologies and behaviors have
perfected among nonbreeding workers? Darwin proposed a simple and
insightful solution . He suggested that in this case natural selection acts on entire
families as well as on individuals.
The naked mole rat is a diploid rodent with a chromosome number of 60.
The mammal was first described in 1842 by the German biologist Ruppell as a
small , virtually hairless creature from eastern Africa. A glance at the animal and
its ample teeth and bull-doglike head proves the aptness of its scientific name:
Heterocephalus glaber, meaning "different-headed smooth" . The naked mole rat
belongs to the family Bathyergidae. This group of African rodents comprises
five genera -- three of which are solitary and two social - and about 12 species.
The animal's common name is a misnomer. The creature is not entirely hairless,
and it is neither a mole nor a rat. The evolutionary history of the Bathyerigidae
is not completely resolved, but it seems the animals are most closely allied to
rodents in the suborder Hystricomorpha, which includes guinea pigs, chinchillas
and porcupines.
The naked mole rat is the one bathyergid lacking full body fur.
Accordingly, the animals are poorly insulated. Individuals, however, do have
fringes of hair not only on their lips but also between the toes of their hind feet
and on their tails, as well as scattered vibrissae - hairs that serve as sensory
organs - on their muzzle . Hairlessness probably co-evolved with group life as a
way to minimize cover for ectoparasites, such as mites, which plague all furry
social mammals, and as a way to absorb heat efficiently from colony mates.
Unlike any other mammal, a naked mole rat's body temperature
fluctuates with ambient temperature. Researchers found that as a result of high
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heat exchange, small body size and low rates of metabolic heat production,
naked mole rats are poikilothermic, or cold-blooded. In nature, the animals live
in a relatively thermostable environment: temperatures in the deep tunnels,
which are about 50 centimeters underground, remain close to 30 degrees Celsius
year-round. Naked mole rats regulate their body temperature behaviorally by
basking in warm soil near the surface or by huddling during cold snaps.
The naked mole rat is a prodigious digger . A colony of 87 naked mole
rats was studied in Kenya, and it was recorded that in an average month the
colony excavated more than 200 meters of burrows that were four to seven
centimeters in diameter. In the process, the animals ejected more than 350
kilograms of soil through some 40 surface openings. All this digging results in
intricate systems of connected tunnels and multiple nest chambers that are as big
as footballs. The animals move among nests, using the one closest to their
current food source.
Much of the mole rats' tunneling is done to find food. They eat the
succulent tubers of many different geophytes -- perennial plants that store water,
sugar and starch in swollen roots to enable them to survive the biannual African
dry seasons. Most geophytes have irregular or patchy distributions. Mole rats
forage for them by tunneling blindly, apparently unable to detect the plants
through the baked soil. It was observed that mole rats sometimes eat only the
central parts of large tubers and leave the outer layers alone. They then pack the
hollowed-out part with soil.. In time, the tuber regenerates, and the colony
forages from it again. Like termites, naked mole rats digest cellulose with the
help of specialized microorganisms that inhabit their intestine. Also similar to
termites, naked mole rats produce two kinds of fecal pellets: one is deposited in a
communal toilet chamber; the other is reingested. The latter form is sought and
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consumed by the breeding female and the young pups. Soft fecal pellets are
highly nutritious and laden with microorganisms crucial to digestion.
Hundreds of hours of patient observations have revealed that chores are
performed by both males and females, but not by all individuals equally.
Breeding is restricted to the queen who is also the most active and aggressive
individual in the colony, and frequently patrols her domain, prodding and
shoving colony mates. Nonbreeders help to clean and carry pups and also to
maintain and defend the colony 's tunnel system. Labor is divided according to
size . Small nonbreeders of both sexes perform maintenance tasks: moving soil,
building the colony's nest from bark and rootlets , foraging and transporting food
to the nest, and keeping tunnels clear of roots, pebbles and other debris .
At first, it appeared that large nonbreeders did very little. When they
were not excavating new tunnels or ejecting dirt, they spent their time resting in
the nest . Then it was discovered that they, too, have a specialized role. If a
snake, the mole rats' major predator, enters a volcano, the largest nonbreeders
attack and try to kill it or shower it with earth and entomb it. Big nonbreeders
also defend their colony against intrusions by members of other colonies .
In some social insects, such as honeybees, behavioral roles change with

age, a phenomenon known as polyethism . In naked mole rats, polyethism is
based on size. Juveniles that are two to three months old join the colony's work
force as maintenance specialists. Later on, the same individuals may become
colony defenders and, sometimes, breeders. A mole rat that is an especially
rapid and effective forager when it is small and able to squeeze through even the
tightest spots becomes a powerful colony defender and volcanoer when larger.
O'Rian in South Africa has discovered that some colony members remain
small much longer than others . Early social influences and the colony's
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reproductive history apparently affect a worker's growth rate, its precise role in a
colony's work force and its eventual reproductive trajectory.
Communication is obviously necessary for colony integration and
coordination, and naked mole rats use several forms of signaling: chemical,
tactile and acoustic. J.Pepper and his colleagues have recorded 17 distinct
categories of vocalizations. There are special alarm, recruitment and defense
sounds, various contact and aggressive noises as well as calls given only by the
breeders -- during mating or urination -- or by the pups when they are hungry or
distressed. The mole rat 's vocal repertoire is the most extensive known among
rodents and rivals that of some primates in its richness .
By cooperating to build, maintain and defend a food-rich subterranean
fortress, each mole rat enhances its own survival. Once a young naked mole rat
stays at home, its personal reproduction is restricted by its powerful mother .
Thus, an individual's only reproductive option is rearing siblings . Since the
queen specializes in reproduction, many more young are born to a colony than
could be born to an individual on its own. Because of inbreeding, siblings are
extremely closely related, and thus a worker mole rat reaps genetic returns by
helping them.
The existence of such extreme altruism and cooperation has led some
contemporary biologists to consider eusoicality a pinnacle of social evolution.
As the eusociality of naked mole rats demonstrates, ugliness is only skin deep .
By R J. Sherman, D. C. Berliner, M. M. Ravitch,
& D. Loeding In Scientific American, 1992,
August, pp. 72-78.
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APPENDIX

B.

EXPERIMENT AL TESTS
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Posttest for "1HE MOCKING BIRD"

1.

What can best describe the atmosphere of the previous night?
a. The moon cast long shadows over the lonely tree.
b. It was moonless and the darkness was deep.
c. It was moonless , and the forest was full of secret noises.
c. The night was dark , fraught with perturbation of spirits .

2.

*Why couldn't Grayrock recognize the surroundings while serving as
sentinel at night? Because _ __

_

a. he could not focus attention on his surroundings .
b. he could only see details of objets, but could not make out general
shapes.
c. the darkness transformed the shape of known objects .
d . the thick forest blocked out his view.

3.

*With which of the statements regarding the character of Grayrock would
the author most likely agree?
a. He was of a sensitive and curious nature .
b. Like most youth, he treated his duty lightly.
c. He was conscientious and very reliable .
d. He was always on alert but somewhat careless.

4.

How did Grayrock circumspect his environment?
a. He quietly walked round the tree against which he had leaned for two
hours.
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b. He cautiously ventured out toward the enemy's camp.
c. He quietly walked toward a human figure hidden behind
undergrowth.
d. Leaning against a tree, he vigilantely surveyed his surroundings till he
could see the objects.

5.

According to the passage, what happened after Grayrock fired?
a. TI1ehostile attack from the enemy was repelled.
b. An answer was heard above the deafening sound of rifles.
c. The enemy quickly staged another attack.
d . The picket soldiers on his right and left joined fire, too.

6.

*It can be inferred from the passage that ___

_

a. Grayrock was uncertain whether he had hit a foe or a friend
b. he held his ground even though he knew where to retreat
c. his sense of honor prevented him from running away
d. his firing at night caused great destruction at the enemy's camp

7.

*Why was Grayrock so persistent in his search for 'his man'? Because __
a. he dreaded the possibility of having killed another human being
B. he doubted his skill in shooting
c. he needed evidence to justify his firing the night before
d. his comrades challenged him to produce proof for his remarkable
marksmanship.

.
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8.

What did Grayrock do when he failed to find result for his shooting the
previous night?
a. He sat down at the foot of a big tree, and felt disappointed.
b. He decided to penetrate deeper into enemy's territory.
c. He decided to tell the truth to his comrades.
d. He planned to sleep for a while before resuming his research.

9.

vVhat lulled Grayrock to sleep in the forest?
a. The silent and motionless afternoon scenery around him.
b. The insects' sounds of droning and prosing in nearby shrubs.
c. Depression caused by a profound sense of disappointment.
d. Loss of interest in the surrounding areas.

10. *Which of the following statements best describes the first part of
Grayrock's dream?
a. It demonstrated the need for spiritual communication between souls.
b. It presented a vivid but incredible picture of innocence and suffering .
c. It captured the theme of urban life of little boys.
d. It created a blissful scene where love and happiness pervaded.

11. The author mentioned that the world of William knew the mocking bird no
more, implying that
a. William was deserted by the world.
b. peace and love accompanied John to another world.
c. with the breaking up of a harmonious home, love and peace were lost.
d . the brothers would find love and happiness eventually.
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12. Where was John taken when their mother died?
a. to a populous city.
b. to a meadow-site home by the big river .
c. to a strange place in the Enchanted Land.
d. to a meadow-site home in the Enchanted Land.

13.

*It can be inferred from the passag e that the bird's joyous songs in the
woods did all the following EXCEPT
A. make Grayrock cry like a child.
b. help Grayrock make up his mind to leave the army .
c. evoke in Grayrock an intense longing for the lost happiness and a dear
brother .
d . bring back a strong hostility toward the Enchanted Land.

14. What happened when Grayrock had gone perhaps a half-mile? A bird
a. began to sing a joyous song on the luxuriant undergrowth.
b. perched on a thicket of a laurel, and then sang.
c. rose from a thicket of laurel, perched on the branch of a tree, and sang.
d. rose from amidst of a cluster of crimson flowers, perched on a tree, and
sang.

15. *What connection is best suggested by the passage about the bird and
Grayrock in the end?
a. Both went away with the glory of life.
b . Both disappeared from the scene of civil war.
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c. Man and bird rose from the wreckage of the war, and started a fresh
life again .
d. The man won the victory but the bird was destroyed .

16. Where did Grayrock find his man?
a. In an opening near a brook.
b. Under the foot of the tree where he had fallen asleep .
c. Far away from the little thicket where the bird was singing .
d . In the heart of the Ii ttle thicke t.

Posttest for "NAKED MOLE RATS"
1.

* According to the passage, what qualities particularly make the mole rats
unusual?
a. social organization, and great physical strength .
b. strange appearances, and social structure.
c. ability to create labyrinths, and strange appearance .
d . preference for gregarious living, and flourishing underground.

2.

Naked mole rats have been described as all of the following EXCEPT
a. otter.
b. sabertoother sausage .
c. baby walrus.
d. the unattractive.
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3.

"The difference between Darwin' theory of evolution and his explanation of
eusociality is analogous to _____

_

a. individual vs. collective
b. natural vs. artificial
c. theoretical vs. hypothetical
d. vertebrates vs. invertebrates

4.

Eusociality was thought to exist only among the so-called social insects,
even though a component of the same behavior has been observed among

a. whales
b. eagles
c. wild dogs
d . canine family

5.

*Which of the following statement is true?

a. The mole rat is more closely allied to bull-dogs than to rodents .
b. The mole rat's scientific name is accurate, but its common name is
misleading.
c. Hairlessness is a defining feature of all the animals in the family of
Bathyergidae.
d. The mole rat was discovered in Africa, but moved to South America.

6.

Though the mole rats are virtually hairless, the few hairs they have are used
as
a. cover to cultivate ectoparasites.

131

b. device to absorb heat.
c. sensory organs.
d. a vestige of their ancestors.

7.

One way for the mole rats to regulate their body temperature is to __

_

a. reduce activities to preserve energy
b. reduce the rate of metabolic heat production
c. run around in the nest chambers
d . approach the warm soil near the surface

8.

*What is the mole rat's home like?
a. warm, dark; wide tunnels learning to the surface
b. cold, light; narrow tunnels learning to the heart of the earth
c. warm, light; wide tunnels leading to spacious hollows
d. cool, dark; narrow tunnels leading to small hollows

9.

*Which of the following statements can be inferred from the passage with
regard to the mole rat's search for food? They ___

_

a. search for food blindly, but preserve it instinctively
b. search instinctively, and often leave a mass behind
c. are guided by the smell of succulent tubes in their search
d. search only for collies

10. Why is one kind of fecal pellets sought and consumed? Because __ .
a. the breeding females and young pups cannot produce these pellets
themselves
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b. the pellets have a heavy store of water, sugar, and starch
c. scanty of food makes it necessary for mole rats to eat the pellets
d. the pellets are full of microorganisms crucial to digestion

11. One of the methods large mole rats use to kill a snake it to __

_

a. crash headlong into the enemy
b. bury it alive with soil
c. gnaw the enemy to pieces with their long teeth
d. kick it with their powerful legs

12. *The author seems to suggest that the main characteristics concerning the
distribution of labor in the mole rats is ---a. queen: breeding; male: domestic chores
b. breeders: domestic chores; non-breeders: defense task
c. small rats: domestic chores; large rats : defense task
d . female: breeding; male: defense

13. *It can be assumed from the author's description about the mole rats'
vocalizing that mole rats __

_

a. utter a variety of sounds but are unaware of their real meanings
b. possess superior intelligence
c. have an extremely limited repertoire of sounds
d. resemble seals in many ways

14. When do young mole rats begin to join the colony's work force?
a. two to three months old
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b. two or three years old
c. thirteen months old
d. twenty months old

15. *Which of the following statements best captures the theme of the passage?
a. Sacrifice of an individual is unnecessary for the improvement of a
species.
b. True eusociality can only exist in an animal kingdom .
c. Eusociality exemplified by the mole rats represents an inevitable trend
in evolution .
d. The interest of the species should take precedence over that of an
individual.

16. 'What is the primary advantage of the queen's being the only breeder in a
colony?
a. There would be less need to defend the young.
b. Less competition would be induced for food and shelter.
c. More young can be born than if each female bears its own litter.
d. Better relationship would be established in the colonies.

Note: * indicates high-order questions .
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GLOSSARY
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GLOSSARY
Direct effect
A direct effect of adjunct questions occurs when a
reader responses correctly to questions on a posttest that previously
appear during the reading session. Thus, the questions are said to have
direct effects or bring about intentional learning. Direct effect is measured
by repeated adjunct questions.
High-order question
The term refers to questions that require high-order
thinking such as making inferences, assumptions, judgments, evaluations,
etc. Or high-order questions focus on the information higher in the
hierarchy of textual organization. Synonymous terms are conceptual,
application, text implicit, schema-implicit, meaningful, or inferential
questions.
Incidental learning
This refers to a type of learning outcome resulting
from the general beneficial effects of adjunct questions on the whole. It is
often measured by new, unrelated questions that do not appear during
the acquisition phase. It is also called transfer of learning.
An indirect effect occurs when learning of a text is
Indirect effect
enhanced because of the insertion of adjunct questions on the whole.
Thus, the questions are said to have indirect effects or bring about
incidental learning. This effect is measured by the new and unrelated
posttest questions different from adjunct questions attached to the text.
Intentional learning
This refers to a type of learning outcome resulting from
having read specific, related adjunct questions in the text. This is
measured by the repeated adjunct questions that appear both during the
reading session and again on the posttest.
It is also called type of questions. Questions are not
Level of question
unanimous, but differ in many aspects, especially in the amount of effort,
and intensity of cognitive processes required to answer them. A
dichotomy is used to classify the question levels: high-order and loworder questions.
Low-order questions
The term refers to questions that require readers to
regurgitate information or give verbatim responses. Or low-order
questions focus on the information low on structural hierarchy, or on
details. Synonymous terms are verbatim, factual, literal, or rote questions.
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Mathemagenics
The term was coined by E. Rothkopf (1965) referring to
behaviors that "give birth to learning." Thus, the word can indicate
learners' spontaneous learning activities, or activities induced by the
manipulation of learners' attention or motivation through instructional
orientation. Mathemagenic techniques in text processing include advance
organizer, objectives, headings, overviews, or adjunct questions.
Post-question
This refers to questions that are put either as a block
after the whole text, or inserted separately after the passage(s) relevant for
answers.
Pre-question
This refers to questions that are either massed as a
block before the reading material, or inserted separately before the
passage(s) relevant for answers.
Question relevance
This term refers to the relation between adjunct
questions that are attached to the text and the questions on a posttest.
Questions appear during reading and also on the posttest are called
relevant questions, and have direct effects. Questions that are new on the
posttest are called incidental questions, having indirect effects.
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